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BACKGROUND 


There  has  been  an  emerging  recognition  of  a  "productivity  crisis"  in 
the  United  States.  A  Bureau  of  Labor  Statistics  study  (1981),  for  examp te, 
reports  that  the  United  States  currently  ranks  sixth  of  seven  leading 
industrial  nations  in  productivity  gain  (output  per  man-hour).  Further, 
its  growth  rate  of  productivity  has  declined  from  3.2  percent  in  1947-1966 
to  0.8  percent  in  1973-1979.  Since  1980,  the  United  States  has  actual  ly 
experienced  a  negative  productivity  gain  in  the  private  sector. 

This  situation  has  led  to  a  rapid  expansion  of  articles,  books,  and 
public  awareness  of  productivity  and  productivity  improvement  programs. 
Witness,  for  examp  le,  the  publ  ic  response  to  the  fol  lowing  books  on  the 
topic:  In  Search  of  Excel lence  by  Peters  and  Waterman  (1982),  Work i nq 
Smarter  by  the  editors  of  Fortune  (1979),  and  Theory  Z  by  Ouchi  (1981).  In 
1981  President  Reagan  established  the  National  Productivity  Advisory  Com¬ 
mittee,  which  conducted  a  White  House  Conference  on  Productivity  in 
September  1983.  The  objective  of  that  conference  was  to  develop  recommen¬ 
dations  for  stimulating  productivity  growth  and  for  promoting  private 
sector  initiatives  in  the  productivity  area. 

While  analysts  consistently  find  a  decline  in  United  States  productiv¬ 
ity,  they  emphasize  a  great  variety  of  different  causes,  including  techno¬ 
logical,  capital  investment,  and  human  resource  factors.  This  confusing 
state  of  affairs  is  partial ly  due  to  the  absence  of  adequate  theories  and 
conceptual  frameworks  by  which  to  identify  the  causes  of  declined  produc¬ 
tivity  growth  and  by  the  dearth  of  innovative  research  differentiating 
high-productivity  organizations  from  less  effect i ve  ones. 

Productivity  has  also  become  a  major  concern  for  federal  agencies  and 
has  taken  on  Increased  importance  as  the  demand  for  services  has  increased 
faster  than  the  tax  revenues  which  support  these  services.  Management  in 
both  the  public  and  private  sectors  has  increasingly  turned  to  the  behav¬ 
ioral  sciences  for  solutions  to  the  productivity  crisis.  The  reponse  has 
been  to  advocate  and  implement  "quality  of  work  I i fe"  programs,  job  re¬ 
design,  "quality  circle"  programs,  increased  employee  participation,  and 
the  I  ike,  in  an  attempt  to  design  organizations  which  are  more  congruent 
with  the  abilities,  needs,  and  goals  of  employees.  When  properly  imple¬ 
mented  and  accepted  by  both  managers  and  employees,  such  programs  can  show 
significant  improvement  in  costs,  quality,  and  increased  productivity. 

In  order  to  assess  the  state  of  productivity  programs  and  research  in 
U.S.  Government  agencies,  the  Office  of  Naval  Research  sponsored  this 
symposium.  It  had  several  purposes:  (a)  to  bring  together  researchers, 
sponsors,  and  users  to  exchange  information  on  current  federal  R&D  In 
productivity,  (b)  to  identify  research  needs  and  priorities,  and  (c)  to 
avoid  duplication  of  effort.  (Appendix  A  is  the  program  for  the  meeting.) 

Speakers  were  encouraged  to  present  a  brief  summary  of  research  exe¬ 
cuted  in  the  past,  a  review  of  current  work  (with  emphasis  on  the  priori¬ 
ties  in  programmatic  efforts  and  research),  and  a  review  of  future  plans. 
Each  participant  submitted  an  abstract  of  his/her  paper.  These  are 


ix 


included  in  this  set  of  symposium  proceedings,  along  with  a  summary  of  the 
main  points  of  the  discussion  fol lowing  each  presentation.  A  number  of 
other  individuals  from  federal  agencies  having  a  high  interest  in  produc¬ 
tivity  and  productivity  improvement  programs  were  also  invited  to  the 
symposium.  (See  Appendix  B  for  a  list  of  symposium  participants.) 

The  symposium  was  held  in  the  Marriott  Key  Bridge  Hotel  in  Arlington, 
Virginia,  June  27-28,  1983. 
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HIGHLIGHTS 


In  speaker  presentations  and  the  discussions  that  fol  lowed,  these  main 
points  emerged: 

—  Productivity  shortf a  I  Is  are  not  exclusively  economic  problems. 
Rather,  the  issue  of  behavioral  change  is  critical  in  that  managers  and 
workers  need  to  be  willing  to  do  things  differently.  Likewise,  our 
national  pattern  of  education  and  training  directly  contributes  to  our 
productivity  problems  and  is  in  need  of  major  changes  (Striner).  Labor 
unions  have  not  objected  to  productivity  improvement  per  se,  but  they  have 
resisted  the  introduction  of  change  (Lunden). 

—  Organizationa I  character i st ics  which  inhibit  productivity  are:  a) 
policies  which  punish  mistakes  and  do  not  reward  achievement;  b)  tenden¬ 
cies  to  avoid  accountability,  to  reorganize,  to  overcoordinate,  and  to  put 
off  decisions;  c)  preoccupation  with  short  term  resu Its,  which  leads  to 
excessive  competition  among  individuals  (Braunstei  n).  A  character istic  of 
American  management  is  our  emphasis  on  short  term  rewards,  a  practice  that 
can  only  be  counterproductive  in  the  long  run  (Striner).  To  improve  pro¬ 
ductivity,  improve  management — most  problems  are  at  that  level.  We  know  a 
lot  about  productivity  problems  and  how  to  solve  them.  We  don’t  know  how 
to  convince  organizations  that  they  need  to  change  (Broedling). 

Innovative  management  is  an  essential  element  of  productivity 
improvement.  But  among  the  obstacles  to  innovation  is  a  limited  apprecia¬ 
tion  by  science  and  technology  decisionmakers  of  what  the  social  and 
behavioral  sciences  can  do  for  them.  Management  preoccupation  with  macro¬ 
economics  i s  a  major  obstac I e  to  product i v i ty  improvement.  Relatively 
little  is  known  about  the  process  of  innovation,  although  there  is  a  lot  of 
folklore  on  the  subject.  Research  on  innovation  has  been  hampered  by 
difficulties  in  deciding  on  appropriate  units  of  analysis.  We  need  to  do 
more  controlled  experiments  in  real  time,  using  more  robust  methods  and  a 
systemat i c  app I i cat  ion  of  mu  1 1 i d i sc i p I i nary  approaches.  Product  1 v i ty 
research  should  be  theory-driven  (Tornatzky).  We  need  ways  to  bridge  the 
gap  between  research  outcomes  and  implementation  (Ginnett).  Promising 
approaches  to  improving  productivity  are:  a)  better  selection  of  workers, 
b)  training,  c)  behavior  modification,  d)  goal  setting,  e)  group  actions 
such  as  quality  circles,  f)  better  understanding  of  organizational  culture 
and  styles  (King). 

—  While  personality  factors  and  leadership  styles  have  been  shown  to 
be  important  determinants  of  productivity,  there  appear  to  be  no  quick 
fixes;  nor  is  there  any  obvious  use  to  which  such  knowledge  can  be  put 
(van  Rijn,  Tornatzky).  Even  though  there  is  evidence  that  practices  such 
as  "productivity  gain  sharing"  have  beneficial  effects,  they  should  not  be 


Names  in  parentheses  refer  to  the  authors  of  papers  in  the  main  body 
of  this  report,  and,  in  a  few  instances,  to  unpublished  introductory 
remarks. 
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tested  in  work  settings  unless  participating  workers  opt  for  such  tests; 
moreover,  a  high  approval  rate,  e.g.,  75  percent,  is  desirable  (Sici I iano). 

—  Some  unresolved  questions  about  productivity  and  education  are: 
Can  we  measure  the  productivity  of  an  educational  institution  and  how  it 
changes  over  time?  What  are  the  roles  of  economic  and  non-economic  incen¬ 
tives  in  recruiting  high  qual i ty  teachers?  Can  teacher  performance  be 
improved  with  non-monetary  incentives?  (Dean).  Teachers  do  not  work  wel I 
in  isolation  from  one  another;  schools  are  workplaces  that  can,  like  other 
settings,  foster  a  type  of  "col  lective  enhancement"  among  workers.  For 
example,  it  is  known  that  when  teachers  discuss  school  matters  with  one 
another,  their  individual  instructional  outcomes  improve  (MacColl). 

—  On  the  basis  of  a  long  term  study  of  federal  agencies,  the  Govern¬ 
ment  Account i ng  Office  cone ludes  that  three  cond i t i ons  are  essent i a  I  to 
productivity  improvement:  a)  a  non-ad versary  relationship  between  manage¬ 
ment  and  labor;  b)  a  sharing  of  the  benefits  of  productivity  impr  ement; 
and  c)  a  management  style  that  is  based  on  participation  rather  '  i  top- 
to-bottom  directiveness  (Morgan). 

—  There  is  very  high-level  concern  in  the  Department  of  fense 
regarding  productivity  improvement  as  a  way  to  cope  with  increasin  +  >on- 
al  security  demands  in  the  face  of  level  or  diminishing  budgets  (/  an). 
Productivity  improvements  in  the  Department  of  Defense  are  likely  -  come 
from  research  that  addresses:  a)  whether  an  emphasis  on  quality  leads  to 
greater  commitment;  b)  the  nature  of  participative  management  in  DOD;  and 
c)  optimal  ways  to  introduce  technological  change  (Powers).  In  the  Navy, 
military  and  civilian  personnel  co-exist  in  a  less  than  optimal  relation¬ 
ship,  a  fact  that  undoubtedly  affects  productivity.  This  is  an  area  that 
shou Id  be  i n  vest i gated;  another  i  s  the  h i gh  cost  of  i mp I ement i ng  po I  icy 
change;  (for  example,  training  people  to  administer  the  new  merit  pay 
system  cost  the  Navy  $12  mi  I  I  ion)  (Meletzke).  The  Navy  wou  Id  gain  from 
adopting  some  of  the  private  sector's  productivity-enhancing  techniques, 
particularly  those  having  to  do  with  human  resources  management.  Incentive 
systems  do  improve  productivity  under  the  right  conditions  and  if  properly 
put  in  place  and  managed  (Broedling).  Critical  unresolved  issues  in  the 
Air  Force  include:  a)  an  understanding  of  wartime  needs  and  how  to  enhance 
wartime  productivity  (Weaver);  b)  development  of  an  explanatory  model  of 
organizational  productivity  (Ballentine).  Productivity  improvement  in 
military  settings  will  have  major  implications  for  industry,  and  vice  versa 
(Striner). 

—  Productivity  research  should  take  these  directions:  a)  more 
longitudinal  research;  b)  an  examination  of  processes  as  well  as  outputs; 
c)  experimentation  with  new  ways  to  organize  work;  d)  new  approaches  to 
bu i Iding  trust,  motivation,  and  participation;  and  e)  the  analysis  of 
impediments  to  productivity.  There  is  a  dearth  of  robust  theory  dealing 
with  productivity,  particularly  in  nonindustrial  settings.  Measurement  of 
group  and  organizational  productivity  is  an  unsolved  problem.  There  is  an 
absence  of  good  productivity  program  evaluation  (King).  Other  areas  of 
great  promise  for  R&D  are:  introducing  change,  innovation,  breaking  down 
management  resistance,  and,  general  ly,  understanding  the  barriers  to  change 
(Striner). 


—  Other  questions  include:  What  measures  are  appropriate  to  the 
evaluation  of  productivity  enhancement  techniques?  What  budget  and  pro¬ 
curement  practices  inhibit  productivity?  What  is  the  optimal  proportion  of 
individuals  in  an  organization  to  be  rewarded  for  outstanding  performance? 
(Braunstein). 

—  Strategies  for  maximizing  the  effects  of  productivity  research 
should:  a)  emphasize  action  research,  supplemented  by  measurement;  b)  tie 
organizational  factors  to  bottom-line  outcomes;  c)  aim  at  very  large-scale 
interventions  (Broedling). 

—  An  i nformat i on-transfer  system  based  on  a  good  taxonomy  of 
research-based  knowledge  about  productivity  would  lead  to  immediate  gains 
in  productivity.  Defense  and  the  services  are  in  a  good  position  to 
develop  such  a  taxonomy,  and  they  should  turn  to  the  large  corporations  as 
resources  (Striner). 

—  Productivity  researchers  need  a  network  for  exchanging  information 
that  wi  I  I  lead,  perhaps,  to  joint  efforts.  This  symposium  could  lead  to  a 
more  permanent  community  of  researchers  and  facilitators  of  productivity  in 
federal  agencies.  Such  a  move  could  bring  about  the  exchange  of  research 
proposals  and  joint  funding  (Tornatzky,  Lunden). 


REGAINING  THE  LEAD  IN  PRODUCTIVITY  GROWTH 


Herbert  E.  Striner 

Kogocl  School  of  Business,  American  University 


Since  the  late  1970s,  there  has  been  a  crescendo  of  articles,  books, 
and  pub  I i c  pronouncements  dealing  with  the  emerg i ng  recogn i t i on  of  our 
"product i v i ty  prob I em."  Certainly,  since  1980,  which  marked  the  Uni  ted 
States'  third  consecutive  year  of  negative  productivity  gain  in  the  private 
business  sector,  "mule  psychology'1  had  begun  to  work.  Getting  hit  between 
the  eyes  by  a  2x4  plank  had  at  least  gotten  our  attention!  The  question 
has  ceased  to  be  whether  the  U.S.  is  in  trouble,  but  why — and  what  can  be 
done  about  it. 

Given  our  penchant  for  quantification,  some  of  our  economic  savants 
have  felt  that  unless  the  numbers  were  beyond  question,  and  crystal  clear 
i  n  mean  i  ng,  it  wou  Id  be  difficult  even  to  say  we  knew  the  causes.  This 
sort  of  thinking  was  exemp  I  ified  in  an  article  that  appeared  in  the  New 
York  Times  on  July  13,  1980.  A  former  chairman  of  the  President's  Council 
of  Economic  Advisers,  Dr.  Herbert  Stein,  stated: 

The  basic  but  really  more  difficult  problem  is  the  slow-down  in 
the  growth  of  productivity.  I  keep  insisting  we  don't  know  the 
causes.  Many  people  say  we  do;  I  think  we  don't  real  ly  know 
quantitatively. 

Of  course,  I  am  not  certain  of  what  the  speaker  had  in  mind  when  he 
used  the  term  "quantitatively."  If  he  meant  that  we  do  not  have  a  prec  i  - 
s  i  on  that  justifies  changing  po  I  i  c  i  es,  I  wou  Id  have  to  d  i  sagree.  When  a 
patient  has  a  temperature  of  102  degrees,  one  need  not  have  a  thermometer 
calibrated  to  tenths  of  a  degree  in  order  to  take  appropriate  medical 
action.  And  an  economy  with  three  years  of  negative  productivity  growth — 
as  contrasted  with  the  economies  of  France,  West  Germany,  and  Japan,  whose 
comparable  growth  rates  ran  from  positive  4  to  5  percent — is  hardly  a 
footrace  that  calls  for  stopwatch  accuracy.  On  the  other  hand,  for  those 
interested  in  quantification,  we  do  have  productivity  indexes.  One  need 
only  look  at  the  443-page  volume  Measurement  and  Interpretation  of  Produc- 
ti v ity,  published  in  1979  by  the  National  Academy  of  Sciences,  to  see  that, 
imperfect  though  our  indexes  and  data  may  be,  a  sufficient  body  of  informa¬ 
tion  and  data  exists  for  the  U.S.  to  take  steps  to  regain  a  respectable 
growth  rate  in  productivity. 


The  Complexity  of  the  Problem 

As  most  of  us  know,  one  never  has  enough  information:  the  same  is 
true  of  time  and  money.  And  yet  we  manage  to  perceive  problems  and  deal 
with  them  in  some  fashion.  In  the  case  of  product  i  v  i  ty,  we  are  dealing 
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with  so  many  factors  that,  if  a  firmer  underpinning  of  data  and  information 
is  required  even  to  start,  the  situation  is  truly  hopeless! 

In  the  National  Academy  of  Sciences  study  cited  above,  a  vivid 
remi  nder  of  this  comp  I  ex  i  ty  is  neat  I  y  summed  up  by  one  sentence:  "It  is 
hard  to  imagine  any  use  for  a  single  measure  of  productivity."  This  is 
true  if  we  are  looking  to  a  single  measure  as  the  basis  for  specific 
actions  concerning  increasing  or  decreasing  investment  in  research  and 
development  (R&D),  changing  the  nature  of  federal  regulatory  agencies,  or 
recommending  a  new  pattern  of  labor-management  relationships.  But  it  is 
not  true  if  we  want  to  get  some  sense  of  how  we  I  I  our  economy  general  ly 
compares  with  that  of  other  nations  in  the  abi  I  ity  to  use  our  resources 
more  efficiently  each  year. 

To  do  this,  we  have  to  examine  three  problems  relating  to  productiv¬ 
ity.  The  first  is  a  problem  of  perception:  we  must  be  open  to  under¬ 
stand  i  nq  if  we  are  to  be  able  to  act.  The  second  problem  concerns  the 
various  action  items  we  must  deal  with  in  our  efforts  to  affect  productiv¬ 
ity.  And  the  third  has  to  do  with  joining  economic  and  noneconomic  factors 
in  order  to  develop  an  effective  action  model  to  enhance  our  productivity 
efforts. 


Obstacles  to  Understanding 

Before  taking  any  steps  to  understand  the  nature  of  a  problem,  a  mind 
has  to  be  open  to  learning.  Simple  though  this  observation  is,  there  has 
been  a  major  lack  of  wi  I  I  ingness  on  the  part  of  many  of  our  leaders  in 
business,  labor,  and  government  to  accept  the  fact  that,  if  we  are  to 
increase  productivity,  we  have  to  be  open  to  change.  In  essence,  we  have 
to  change  our  habits  and  phi  losophy  concerning  the  ways  in  which  we  produce 
goods  and  services. 

Productivity  is  certainly  an  economic  problem,  but  it  is  also  a 
behavior  modification  problem.  When  we  talk  about  business  not  getting  a 
fair  hearing  in  Washington,  D.C.,  we  are  real  ly  talking  about  our  tradition 
of  an  adversarial  relationship  between  government  and  business.  The  same 
is  true  when  we  talk  about  labor-management  problems.  When  we  talk  about 
the  use  of  quality  control  circles  to  affect  industrial  design  or  produc¬ 
tion  processes,  we  are  talking  about  an  attack  on  our  traditional  theories 
of  management  and  the  security  of  our  hierarchical  system,  at  least  for 
those  at  the  upper  part  of  the  hierarchy.  When  we  talk  about  increasing 
worker  participation  in  the  management  process,  both  management  and  unions 
have  unpleasant  visceral  reactions,  but  for  different  reasons.  And  it  is 
difficult  to  develop  an  open  discussion  of  the  pos i t i ve  implications  of 
these  suggested  changes  because  of  the  perceived  threat  of  the  neqat i ve 
imp  I i cat  ions. 


Resistance  to  Change 

In  al  I  of  those  situations,  people  are  being  asked  to  consider  changes 
that  modify  what  they  are  comfortable  doing,  to  change  relationships  with 
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which  they  are  familiar  and  which,  they  hope,  will  be  sufficiently  effec¬ 
tive  to  help  them  regain  the  productivity  edge.  This  wi  I  I  not  be  easy  to 
accomplish.  During  the  last  decade  or  so,  changes  in  social  values,  expec¬ 
tations  about  the  qua  I  ity  of  work  I  ife,  and  new  patterns  of  fami  I  y  rela- 
tionships  dictate  major  changes  in  the  ways  in  which  people  work  together 
to  produce  our  goods  and  services. 

Getting  our  managers,  CEOs,  union  leaders,  and  government  officials  to 
understand  and  accept  this  is  a  problem  of  behavior  modification.  We 
economists  need  lots  of  help  from  our  colteagues  in  psychology.  We  cer¬ 
tainly  need  to  know  that  mere  exhortation  to  produce  more  or  work  "smarter, 
not  harder"  will  not  do  the  trick.  Any  individual  in  the  private  or  pub  I  ic 
sector  who  is  serious  about  the  productivity  problem  must  start  by  getting 
people  to  be  wi  I  ling  to  change.  Productivity  grows  out  of  new  techniques, 
new  relationships,  new  sources  of  help  and  information  that  we  are  wi  I  ling 
to  use.  The  fondly  held  image  of  ourselves  as  "number  one"  has  a  long  list 
of  worthy  predecessors  like  Egypt,  Greece,  Rome,  and  Great  Britain.  That 
self-image  may  be  our  undoing. 


Reluctance  to  Incorporating  Foreign  ideologies 

Resistance  to  looking  at  what  has  succeeded  in  Japanese  industry  has 
almost  inevitably  stemmed  from  ideological  factors,  not  economic  theory. 
All  sorts  of  crutches  have  been  used  since  the  mid-1970s  by  U.S.  managers, 
union  leaders,  and  government  officials  to  explain  why  our  culture,  organi¬ 
zation,  market  systems,  social  philosophy,  etc.,  prevent  us  from  transfer¬ 
ring  to  our  economy  what  has  been  working  so  we  I  I  in  Japan  and  achieving 
the  remarkably  high  levels  of  productivity  gain  in  that  country. 

Of  course,  there  are  significant  differences  in  the  industrial, 
social,  and  governmental  spheres  of  our  two  countries.  But  these  differ¬ 
ences  have  never  been  the  real  basis  for  our  reluctance  to  use  what  is 
transferable.  Indeed,  the  Japanese  are  quick  to  point  out  that  most  of 
what  they  have  used  to  boost  productivity  came  from  the  U.S.  to  begin  with. 
We  have  not  been  wi  I  ling  to  understand  the  nature  of  a  I  I  of  the  factors 
that  affect  productivity  and  the  necessity  to  develop  policies  to  deal  with 
these  factors.  To  do  that,  we  have  to  be  wi  I  I  ing  to  change  some  of  our 
most  closely  held  self-images  as  well  as  production  and  managerial 
processes. 


The  Twelve  Critical  Factors 

There  are  twelve  factors  that  must  be  understood  and  dealt  with  if  we 
are  to  Increase  our  rate  of  productivity  gain:  (1)  Research  and  Develop¬ 
ment;  (2)  Promotion  of  innovation;  (3)  Institutional  relationships  and 
values;  (4)  Business  saving  and  investment;  (5)  Personal  saving  and 
Investment;  (6)  Natural  resources  development  and  substitution;  (7)  Govern¬ 
ment;  (8)  Worker  quality  and  skills;  (9)  Production  techniques  and  systems; 
(10)  Management  techniques  and  philosophy;  (11)  Performance  information; 
and  (12)  Knowledge  transfer.  And  we  cannot  choose  to  deal  with  them  one  at 
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a  time.  The  productivity  problem  must  be  handled  as  a  simultaneous  equa¬ 
tion.  We  like  simpler  approaches  to  the  problems  of  our  economy;  however, 
the  basis  for  many  of  our  failures  in  dealing  with  such  problems  as  infla¬ 
tion,  unemployment,  and  lack  of  economic  growth  is  this  desire  for  simplic¬ 
ity.  Just  look  at  the  standard  prescription  that  either  Democratic  or 
Republican  Councils  of  Economic  Advisers  offer  for  these  problems.  It  is 
usual ly  either  monetary  theory  or  fiscal  theory. 

Adam  Smith,  over  200  years  ago,  knew  better.  Indeed,  he  started  his 
Wealth  of  Nations  with  an  inquiry  into  the  role  of  labor,  a  skilled  work 
force,  as  a  key  factor  in  economic  growth.  The  opening  chapters  of  this 
'Bible"  of  economic  philosophy  are  concerned  with  the  aspect  of  economic 
growth  he  regarded  as  prime,  but  which  Is  not  mentioned  in  the  development 
of  our  modern  approaches  to  economic  growth.  More  will  be  said  about  this 
I n  another  sect i on. 

1.  Research  and  Development.  During  the  last  decade,  R&D  and  scien¬ 
tific  resources  in  the  U.S.  have  fa  I  I  en  behind  those  of  the  Japanese, 
French,  and  West  Germans*  Our  ratio  of  R&D  scientists  and  engineers  to 
total  labor  force  has  dropped,  while  theirs  has  risen.  Unless  this  trend 
is  reversed,  the  U.S.  will  no  longer  be  the  preeminent  technological 
nation  in  the  world;  the  implications  for  the  need  to  regain  higher  levels 
of  productivity  are  obvious. 

2.  Promotion  of  Innovation.  Producing  new  knowledge  and  new  prod¬ 
ucts  is  only  the  beginning.  Unless  we  are  truly  receptive  to  using  these 
new  ideas  and  new  approaches,  there  will  be  no  innovation.  Most  people 
and  most  organ  I  zat  I  ons  do  not  I  i  ke  upsett  1  ng  "app  1  e  carts,"  but  that  i  s 
what  innovation  is  a  I  I  about. 

3.  Institutional  relationships  and  values.  Ideas  about  monopoly, 
labor  versus  management,  or  government  versus  business  have  produced  an 
adversarial  society.  To  achieve  our  national  productivity  goals,  we  must 
move  in  another  direction  that  brings  together  common  interests.  Other 
countries  have  imported  U.S.  management  techniques  aid  used  them  well.  We 
now  have  to  Import  from  these  countries.  The  "not-invented-here"  syndrome 
must  not  stand  In  our  way. 

4.  Business  savings  and  investment.  Business  savings  must  be  stim- 
u  I  ated:  it  i s  a  cr  i 1 1 ca  I  source  for  new  cap  1  ta  I ,  R&D,  and  training.  An 
adversarial  "hang-up"  in  Congress  and  in  our  society  In  general  regarding 
profits  reflects  an  ignorance  of  the  relationship  between  profits,  invest¬ 
ment,  and  product  i  v  i  ty  ga  i  ns.  Tax  po  I  I  cy,  as  we  I  I  as  changes  i  n  soc i  a  I 
philosophy,  must  begin  to  reflect  this. 

5.  Personal  saving  and  investment.  Unless  we  stimulate  personal 
savings,  there  will  continue  to  be  an  Inadequate  pool  of  funds  In  commer¬ 
cial  banks  for  investment  purposes.  Business  must  support  the  use  of  new 
devices,  many  of  which  have  already  been  tried  In  Europe,  to  stimulate 
higher  savings  by  Individuals.  An  increase  in  consumer  savings  must  be 
seen  by  Industry  as  a  major  source  of  Investment  funds  for  business.  A I  I 
do  I lars  are  homogeneous  and  interchangeable! 
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6.  Natural  resources  development  and  substitution.  Changing  patterns 
of  resource  use  have  always  been  with  us,  and  always  will.  The  history  of 
technology  is  the  history  of  "running  out  of  things"  and  substituting 
lower-cost  alternatives  and  new  technologies.  Americans  have  to  stop  using 
OPEC  and  oil  as  a  crutch!  The  Japanese,  French,  and  Germans  have  paid  the 
same  prices  for  a  barrel  of  oi I,  but  their  record  on  productivity  and 
inflation  has  been  better  than  ours.  We  have  to  use  more  of  the  only 
infinite  natural  resource  that  humanity  has — its  imagination. 

7.  Government.  We  must  evolve  a  more  rational  perspective  about  how 
to  use  government  to  encourage  productivity  gains.  It  has  been  a  key 
factor  in  the  economy  of  every  major  industrial  society  since  the  1930s. 
This  fact  wi  I  I  not  change.  What  must  change?  Government  must  begin  to 
understand  the  consequences  of  its  actions  on  the  economy  and  work  more 
effectively  with  the  private  sector  to  achieve  what  we  a  I  I  want,  a  bigger 
pie  with  bigger  slices  for  al  I  segments  of  society. 

8.  Worker  qua  I i ty  and  sk i  I  Is.  The  work  force  is  the  key  resource  of 
every  economy.  Every  country  that  has  had  a  good  productivity  record 
recognizes  this.  The  pol icy  of  investing  in  human  resources  has  been  a 
keystone  in  the  productivity  gains  of  Japan,  West  Germany,  and  France. 
Their  labor  force  training  and  retraining  programs  have  guaranteed  a 
ski  I  led  labor  force  for  their  industrial  base.  The  U.S.  has  to  match  this 
performance;  we  cannot  continue  to  operate  with  large  numbers  in  our  labor 
force  who  have  no  ski  I  Is  and  must  subsist  as  "wards  of  the  state."  But 
beyond  this,  we  must  bu i Id  a  new,  trusting,  and  sharing  relationship 
between  a  I  I  workers,  managing  and  nonmanaging.  We  must  learn  to  use  the 
intel I igence  of  workers,  not  just  their  physical  capabi I ities. 

9.  Production  techniques  and  systems.  Production  techniques  are 
always  on  their  way  to  obso i escence.  Therefore,  we  must  adopt  a  continu¬ 
ous  stance  of  assuming  there  is  a  better,  lower-cost  way  to  produce  serv¬ 
ices  and  products.  There  is  no  formula  for  doing  this.  Hence,  we  have  to 
rethink  our  basic  approaches  to  how  good  we  be  I  ieve  we  are.  It  is  tough 
being  number  one,  but  it  is  tougher  when  you  drop  to  number  two.  Staying 
in  the  lead  means  never  being  self-satisfied  or  smug. 

10.  Management  techniques  and  philosophy.  Short-term  gains  that  ob¬ 
scure  long-term  losses,  discounting  the  competition,  using  crutches  like 
"the  Japanese  are  different,"  "high  energy  prices  are  ki  I  ling  us,"  or  "the 
American  worker  is  not  comparable  to  the  German  or  Japanese  worker" — these 
are  nothing  more  than  camouflages.  Sony  in  San  Diego  uses  those  American 
workers.  The  French  pay  as  much  as  we  do  for  oi I.  And  the  Japanese,  with 
al I  their  cultural  differences,  acknowledge  that  they  imported  their 
management  techniques  from  us.  The  Japanese  say  that  their  management 
techniques  are  95  percent  like  ours,  but  different  in  every  major  aspect. 

Americans  can  compete  effectively  with  the  Japanese,  but  we  have 
to  leap  ahead  of  them,  not  copy  them.  We  must  innovate.  And  we  can.  To 
do  this,  our  management  phi losophy  must  return  to  a  production  focus.  The 
end  product  of  a  business  is  a  commodity  or  service,  not  a  I  ist  of  merger 
"scalps."  Finance,  marketing,  and  accounting  are  a  I  I  there  to  help  us 
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mprove  on  our  sel  ling  or  market  share  position.  Somewhere  along  the  line 
we  seem  to  have  lost  sight  of  this  principle. 


11.  Performance  information.  We  need  to  understand  and  use  indexes 
of  productivity.  They  tell  us  where  we  have  been.  But  never  confuse  the 
thermometer  with  the  treatment  of  the  disease.  Improving  our  indexes  does 
not  improve  our  productivity.  We  have  used  the  problem  of  Inadequate 
indexes  as  an  excuse  for  not  treating  the  disease.  Remember,  a  I  I  countries 
use  about  the  same  index  construction  technique. 

12.  Knowledge  transfer.  Knowledge  is  all  around  us.  But  only  the 
rea  I  I  y  br  i ght  peop  I  e  know  how  to  use  it  or  have  a  strategy  for  using  1 1. 
Since  the  U.S.  is  lagging  badly  in  R&D,  we  have  a  special  need  now  for  a 
strategy  of  utilizing  and  building  on  knowledge  from  other  countries.  In 
the  same  context,  one  1  ndustry  must  I  earn  to  app  I  y  know  I  edge  from  other 
industries.  The  not-invented-here  syndrome  can  be  more  debilitating  than 
we  may  want  to  admit.  We  had  better  become  more  honest  about  this;  the 
cost  of  not  using  whatever;  is  available,  from  wherever  it  is  avai  I  able,  is 
prohibitive. 


Areas  of  Immediate  Change 

In  addition  to  understanding  the  critical  factors  necessary  for  pro¬ 
ductivity  gain,  changes  must  be  made  almost  immediately  in  at  least  two 
areas:  (1)  the  ski  I  Is  of  the  labor  force,  and  (2)  research  and  development. 

Skills  of  the  labor  force.  Since  the  industrial  revolution  of  the 
mid- 1800s,  perennial  pessimists  have  been  cautioning  that  new  technology 
must  increase  unemployment  and  provide  no  new  alternative  forms  of  work. 
History  has  proven  the  contrary.  The  real  experience  has  been  that  an 
advanced  technological  society  has  an  increasing  need  for  new,  advanced 
skills.  The  problem  is  that  there  must  be  a  mechanism  for  continual  ly 
upgrading  the  ski  I  I  s  of  the  labor  force  as  we  move  from  one  matrix  of 
ski  I  Is  to  another.  As  noted  earlier,  Japan,  West  Germany,  and  France  have 
dealt  with  this  problem.  In  Japan,  the  underlying  assumption  for  so-ca  I  led 
lifelong  employment  in  the  large  firms  is  to  retrain  workers  as  new  prod¬ 
ucts  cal  I  for  new  ski  Ms.  In  West  Germany  since  the  late  1960s,  and  in 
France  since  1971,  government  funding  has  provided  for  the  constant 
retraining  and  upgrading  of  between  1  and  2  percent  of  the  total  labor 
force.  None  of  the  so-ca  I  led  manpower  programs  in  the  U.S.  is  oven  close. 
Our  efforts  have  funded  training  for  only  between  0.1  and  0.5  percent.  A 
manpower  po I  icy  that  guarantees  a  ski  I  led  labor  force  is  vital  to  our 
economy  and  absolutely  necessary  for  any  improvement  in  productivity. 

Research  md  development.  A  second  area  for  immediate  action  is 
research  and  development.  During  the  last  decade  or  so,  our  R&D  growth 
rate  and  our  availability  of  research  scientists  and  engineers  has  fal  len 
behind  that  of  Japan,  West  Germany,  and  France.  Every  indicator,  including 
patents  filed  in  the  U.S.  and  abroad,  sustains  the  impression  of  an  eroded 
base  of  R&D  in  U.S.  industry.  Universities  and  government  share  in  this 
drop,  which  has  significant  long-term  effects  for  applied  and  developmental 
research.  Unless  this  trend  is  reversed,  and  speedily,  our  efforts  to 
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regain  higher  productivity  levels  will  be  largely  frustrated.  I  say 
"largely,"  because  there  is  one  way  to  get  a  short-term  "free  ride,"  and 
that  is  by  developing  an  effective  strategy  for  knowledge  transfer.  We  are 
already  doing  this. 

In  a  July  5,  1981,  New  York  Times  article,  the  point  was  made  that 
U.S.  companies  are  recruiting  more  and  more  scientists  and  engineers  from 
countries  in  the  Middle  East,  Asia,  and  South  America  to  stem  the  shortage 
of frtthnica I  professionals  that  became  apparent  in  the  mid-1970s  and  con¬ 
tinues  today.  This  phenomenon  has  relevance  to  the  point  made  earl ier 
concerning  the  need  to  train  our  labor  force  for  our  new  needs.  This 
appltes  to  scientists  and  engineers  as  well. 

In  labor  force  training  and  in  R4JD,  both  the  private  and  public  sec¬ 
tors  must  be  involved.  But  as  of  now,  the  public  sector  has  been  fantasiz¬ 
ing  about  being  able  to  leave  it  up  to  the  private  sector.  Well,  it  just 
wi  I  I  not  work.  Since  the  1860s,  government,  in  one  way  or  another,  has 
been  a  mainstay  in  RAD  and  large-scale  education  and  training.  The  problem 
is  that  government  is  like  a  yo-yo  on  these  two  issues  and  does  not  recog¬ 
nize  the  need  for  maintaining  continuous  involvement  and  remaining  a  source 
of  investment. 

Back  in  May  1958,  at  a  conference  on  RAD  held  by  the  National  Science 
Foundation,  the  I  ate  Dr.  Sumner  SI i chter,  Lamont  Professor  of  Economics, 
Harvard  University,  stated  the  problem  we  I  I  when  he  observed. 

By  and  large,  the  Government  has  shown  a  grossly  inadequate 
appreciation  of  the  importance  of  research  to  the  community. 
Government  research  expenditures,  it  is  true,  are  large  and  have 
been  growing  rapidly,  but  they  have  been  forced  mainly  by  mili¬ 
tary  considerations.  The  crimes,  first  of  Hitler  and  later  of 
Russia,  have  forced  our  Government  to  do  research  that  it  lacked 
initiative  and  imagination  to  attempt  ....  Indeed,  it  Is  safe 
to  say  that  there  is  no  field  where  larger  Government  expendi¬ 
tures  would  produce  as  rich  a  return  as  greater  outlays  on 
research — and  also  on  the  necessary  foundations  for  research,  the 
education  of  talented  people.  (National  Science  Foundation, 

1958,  p.  117) 


Lack  of  Government  Support 

We  have  a  perfect  examp  I  e  of  what  I  am  ta  I  ki  ng  about  1  n  the  areas  of 
RAD  and  manpower  training.  With  the  exception  of  large,  wel l-flnanced 
industrial  firms,  continuing  support  for  basic  research  is  a  luxury  for 
most  comp  an  i  es.  During  periods  of  nat  Iona  I  crisis,  when  time  was  of  the 
essence,  government  either  had  to  do  such  research  itself,  or  fund  it  via 
industrial  laboratories  or  universities.  In  the  1860s,  when  there  was  an 
urgent  need  for  more  trained  farmers,  mechanics,  and  engineers  for  our 
industrial  revo  I  ution,  the  major  source  of  he  I  p  was  the  federa  I  govern¬ 
ment’s  establ  I  shment  of  land  grant  col  leges,  the  AAM  schools.  And  more 
recently,  the  sudden  need  tor  engineers  and  scientists  in  the  Sputnik 


period  could  only  be  met  by  a  National  Defense  Education  Act,  turning  on 
the  spigots  of  the  taxpayer's  money  to  expand  our  science  base. 

The  U.S.  is  in  an  economic  crisis  now,  and  government  support  for 
research  has  been  cut.  Funds  to  provide  loans  for  students  who  could 
become  a  part  of  our  needed  expansion  of  scientists  and  engineers  are  also 
being  cut.  Yet  our  need  for  engineers  is  self-evident.  In  1978,  we 
graduated  14,000  electrical  engineers  from  U.S.  universities.  This  was 
slightly  below  what  we  produced  in  1970.  But  Japan  graduated  20,000  elec¬ 
trical  engineers  in  1978,  up  from  12,000  in  1970.  And  on  the  support  base 
needed  for  a  good,  hands-on  education  in  the  sciences,  we  have  the  fol  low¬ 
ing  situation.  During  1980,  Tokyo  University  added  more  computing  power  to 
its  education  programs  than  is  currently  in  place  at  the  ten  leading  uni¬ 
versities  in  our  country. 


Conclusion 

In  summary,  to  deal  with  our  lagging  rate  of  productivity  gain  we  must 
accept  changes  within  ourselves  first.  We  must  understand  that  an  effec¬ 
tive  economic  model  must  operate  in  a  social  and  cultural  context. 

If  the  U.S.  is  to  deal  with  the  problem  of  regaining  an  acceptable 
rate  of  productivity  growth,  the  economic  factors  contained  in  the  list  of 
the  twelve  productivity  factors  must  be  considered  along  with  noneconomic 
factors.  For  example,  decision  to  invest  in  developing  a  more  effective 
labor  force  and  to  foster  a  labor-management  relationship  based  on  a  par¬ 
ticipatory,  decision-making  model  are  economic  in  one  sense.  But  to  arrive 
at  such  changes  in  a  real  ly  fundamental  sense,  as  the  Germans  and  Japanese 
have,  requires  an  appreciation  of  the  key  role  of  the  worker,  physically 
and  intel  lectual  ly,  and  of  the  need  to  utl  I  i  ze  a  I  I  the  resources  a  person 
has  to  offer  in  a  production  process.  This  can  be  achieved  only  by  replac¬ 
ing  an  adversarial  relationship  with  one  based  on  a  philosophy  of  mutual 
respect  and  a  sense  of  each  person's  worth  as  a  team  member. 

Likewise,  a  more  effective  tax  policy  to  stimulate  capital  investment 
is  an  economic  factor.  But,  it  can  best  be  developed  if  business  and 
government  move  away  from  an  adversarial  relationship  to  one  of  mutual 
planning  for  an  investment  strategy  calculated  to  achieve  a  higher  rate  of 
productivity  gain. 

If  productivity  is  a  joint  economic  and  noneconomic  phenomenon,  then 
we  must  learn  to  meld  these  factors  in  our  thinking  and  planning  as  we  try 
to  deal  with  the  problem. 
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RESEARCH  ON  INNOVATION  IN  THE  NATIONAL  SCIENCE  FOUNDATION 

Lou i s  G.  Tornatzky 
National  Science  Foundation 


A  link  between  productivity  and  technological  innovation  is  general  ly 
conceded  by  analysts,  but  the  process  of  innovation  is  not  we  I  I  understood, 
on  either  a  conceptual  or  an  emp irical  basis.  Most  approaches  to  under¬ 
standing  and  having  an  impact  on  innovation  have  focused  on  "policy"  macro¬ 
variables  (tax  policy,  patenting,  regulation  R&D  funding).  A  case  can  be 
made  that  these  macrovariables  succeed  or  fail  at  the  level  of  the  firm, 
and  the  process  of  innovation  can  best  be  understood  at  that  level. 

The  Productivity  Improvement  Research  Section  (PIR)  at  the  National 
Science  Foundation  (NSF)  has  taken  that  stance,  and  it  conducts  intramural 
studies  and  supports  extramural  research  on  social  and  organizational 
factors  involved  in  technological  innovation.  The  units  of  analyses 
employed  include  macrofactors  operating  in  the  external  milieu  of  the  firm, 
variables  that  describe  organizational  phenomena,  work  group  factors,  and 
individual  variables.  Moreover,  the  body  of  innovation  inquiry  is  intei — 
disciplinary  in  nature,  and  is  (or  ought  to  be)  focused  on  real-time, 
longitudinal  studies. 

Four  areas  of  emphasis  in  the  PIR  research  agenda  are  described:  a) 
research  on  the  implementation  of  technology;  b)  un  i  vers i ty/ i ndustry 
technological  transactions;  c)  small  firm  innovation;  and  d)  management 
of  innovation  and  innovative  management.  Examples  of  ongoing  extramural 
and  intramural  studies  in  each  area  were  provided. 

It  is  argued  that  these  areas  of  research  are  ones  in  which  more 
knowledge  could  have  major  implications  for  innovation  and  productivity. 
These  are  potential  points  of  "leverage"  in  which  dissemination  of  research 
findings  could  have  national  significance.  Obstacles  to  reaching  this  goal 
include  the  disaggregated  nature  of  socia I /behav iora I  science  itself,  the 
limited  appreciation  of  socia I /behav iora I  science  among  science  and  tech¬ 
nology  decisionmakers,  and  the  continued  preoccupation  with  macroeconomic 
solutions. 
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PRODUCTIVITY  GAIN  SHARING  IN  THE  U.S.  ARMY  MATERIEL 
READINESS  AND  DEVELOPMENT  COMMAND 


Thomas  S.  Sici I iano 

U.S.  Army  Materiel  Readiness  and  Development  Command 


I ntroduction 

In  1977  and  1978,  the  U.S.  Army  Materiel  Readiness  and  Development 
Command  (DARCOM),  faced  with  increasing  work  requirements  and  diminishing 
manpower  availability,  organized  a  major  effort  to  narrow  the  difference 
between  its  val  i  dated  manpower  requirements  and  its  authorized  strength. 
This  i  n  it  i  at  i ve,  known  as  the  Resource  Self -Help /Affordability  Planning 
Effort  (RESHAPE),  incorporated  various  producti  vity-enhancing  moti  vation 
techniques  as  vehicles  to  increase  labor  avai labi I  ity  and  productivity. 

In  1979,  a  radical  productivity-based  incentive  program  was  developed 
for  testing  at  selected  industrial  instal  I  at  ions.  This  program,  then  known 
as  'profit  sharing,'  was  given  initial  testing  in  1980  at  the  headquarters 
of  the  U.S.  Army  Missile  Command  in  Huntsvi  I  I  e,  Alabama,  in  a  data  trans¬ 
cription  unit  and  at  Anniston  Army  Depot,  Alabama,  in  the  Sub-Assembly 
Branch,  a  unit  which  does  total  repairs  on  M-60  series  tank  engines  and 
transmi ssions. 

Results  from  this  preliminary  test  were  positive,  but,  in  the  opinion 
of  DARCOM's  top  management,  inconclusive.  A  decision  was  made  in  July 
1981,  to  enlarge  the  test  ir.  terms  of  both  duration  and  size.  The  then 
recently  established  Office  of  Productivity  Management,  Comptroller,  Head¬ 
quarters  DARCOM,  was  given  the  project.  In  late  October  of  that  year,  that 
office  convened  a  productivity  gain  sharing  (PGS)  workshop  to:  (a)  deter¬ 
mine  elibility  of  volunteers  desiring  to  participate  in  the  enlarged  test 
and  (b)  promulgate  test  site  candidacy  criteria. 

In  April  1983,  after  a  brief  but  intense  development  cycle,  staggered 
testing  began  with  a  termination  date  at  close  of  FY  83.  A  decision  of 
whether  or  not  to  adopt  PGS  as  a  permanent  program  i s  schedu led  to  foil ow 
shortly  after  testing  ends. 


Design  Considerations 


Site  Selection 


Test  sites  for  PGS  were  voluntary  but  had  to  meet  certain  key  criteria 
prior  to  their  being  approved  for  testing  a  'gain  sharing'  concept  in  a 
public  sector  application.  In  view  of  the  novelty  of  the  venture,  at  least 
in  the  public  sector,  emphasis  was  placed  on  accountability,  particularly 
inasmuch  as  we  were  deal  ing  with  publ  Ic  funds  in  an  era  when  competition 
for  these  funds  is  high  and  prudent  stewardship  is  demanded  by  various 
elements  of  our  society. 
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Pay  for  Performance 

Since  PGS  is  based  on  the  assumption  that  employees  will  work  harder 
if  provided  an  equitable  monetary  inducement,  a  system  of  measuring  both 
the  'should  take'  and  'did  take'  times  to  produce  a  product  or  service  is 
central  to  the  accountability  issue  of  any  nonprofit  based  enterprise.  The 
establishment  of  a  work  measurement  system,  integrated  with  its  larger 
organization's  goals,  will  dictate  the  rate  at  which  a  PGS  program  is 
installed  as  well  as  its  subsequent  credibility  by  measuring  the  'bottom 
line,'  which  motivates  many  public  managers.  Effective  cost  tracking 
systems  must  a  I  so  be  i  n  p  I  ace  to  ass  i  st  program  des  i  gners  i  n  bottom  I  i  ne 
analyses.  To  simply  increase  production  via  monetary  incentives  is  only 
half  the  answer.  It  must  be  done  without  an  attendant  increase  in  the  unit 
cost  of  the  product  or  service.  Additional  ly,  other  factors  may  drive  up 
the  unit  cost — which,  without  a  reliable  cost  accounting/tracking  system, 
might  cause  already  heavily  r i sk-burdened  public  managers  to  disavow  the 
initiative.  Care  must  be  taken,  however,  to  insure  that  the  cost  to 
develop  such  accounting  systems  is  acceptable  as  a  normal  'sunk  cost'  to 
the  testing  organization.  ,  The  existence  of  both  the  work  measurement  and 
cost  accounting  systems  can  also  serve  to  minimize  possible  mistrust 
between  labor  and  management  by  providing  an  open,  fair  appraisal  of  cost 
and  production. 


Workload 


The  use  of  a  PGS-type  program  should  be  predicated  on  several  manage¬ 
ment  needs.  The  criterion  of  workload  is  a  prime  determinant  in  this 
decision  process.  An  organization  must  exhibit  sufficient  workload 
requirements  to  accommodate  a  20,  30,  or  even  greater  percentage  increase 
in  production  due  to  the  provision  of  equitable  monetary  inducements  to  the 
workforce.  Unlike  the  private  sector,  public  organizations  do  not  capture 
a  greater  share  of  the  market  with  increased  efficiency  or  economy  of 
operation.  They  must  rely  on  doing  'more  for  less'  or  hold  cost  increases 
to  a  level  lower  than  inflation.  Workload  may  express  itself  in  several 
different  forms  such  as  backlogs,  high  overtime  usage,  or,  as  in  the  case 
of  DARCOM,  unanswered  manpower  req u i rements.  An  inadequate  workload  situa¬ 
tion  can,  understandably,  cause  a  negative  reaction  among  the  workers  who 
may  perceive  PGS  as  a  management  'game'  to  eventual  ly  reduce  staffing. 
Planners  should  cons ider  holding  in  abeyance  PGS  tests  or  live  programs 
when  workload  dips  below  anticipated  output  levels  or  else  shift  labor  out 
of  the  area/unit  in  which  PGS  was  instal  led  to  achieve  a  balance  of  work¬ 
load  and  manhours,  which  provides  an  opportunity  to  workers  for  gain 
shar i ng. 


Voluntary  Participation 


In  developing  the  DARCOM  PGS  test  program,  employee  participation  was 
decided  on  at  the  onset.  As  PGS  had  the  notion  of  teamwork  and  cooperation 
at  its  foundation,  and  particularly  since  most  test  organizations  used  work 
center  or  group  (rather  than  individual)  output  measures,  a  strong  commit¬ 
ment  from  labor  was  sought.  Access  to  decisions  on  virtually  all  aspects 
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of  the  test  plan  (the  establishment  of  labor  performance  standards,  cost 
and  other  accounting  policies  and  procedures,  and  the  maximum  amount  to  be 
shared — 50  percent — were  the  only  non-negot iab I e  items)  was  encouraged.  In 
view  of  the  many  interdependencies  involved  in  semitechnica  I  and  technical 
work  centers,  improving  social  congruence  among  its  constituents  is  a  vital 
link  in  the  overal  I  productivity  chain  and  one  which  PGS  planners  targeted 
at  the  onset.  Ultimately,  the  decision  to  test  in  a  given  area  should  be 
left  to  a  vote  of  the  target  participants,  for  to  impose  PGS  on  an  organi¬ 
zation  will  normally  yield  less  than  optimal  results  in  the  long  run.  The 
vote  should  reflect  more  than  a  simple  majority.  Although  no  yardstick  is 
known,  a  75  percent  or  better  acceptance  rate  is  desired. 


Conclusion 

Although  OARCOM's  PGS  testing  is  still  in  its  youth  and  drawing  con¬ 
clusions  is  premature,  the  enthusiasm  and  responsiveness  of  test  partici¬ 
pants  and  programmers  is  encouraging.  Productivity  has  increased,  in  some 
cases  substantial  ly,  and  if  implementation  costs  were  amortized  over  sev¬ 
eral  years,  as  is  done  with  any  capital  investment,  unit  cost  of  production 
would  drop  to  a  level  where  investment  and  maintenance  costs  are 
substantial  ly  less  than  the  value  of  increased  productivity  caused  by  PGS. 
As  significant  as  these  achievements  are,  the  improvements  brought  on 
supporting  subsystems  (parts/workload  forecasting,  methods  and  standards 
accuracy,  I  abor  and  product  ion  reporti  ng,  to  name  but  a  few)  wou  I  d  a  I  one 
appear  sufficient  cause  to  justify  the  initiative. 
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SOCIOTECHNICAL  EVALUATION  PROGRAM  AT  THE 
CORPUS  CHRIST  I  ARMY  DEPOT:  AN  APPROACH  TO  IMPROVING 
PRODUCTIVITY  AND  THE  QUALITY  OF  WORKING  LIFE 


Paul  P.  van  Rijn 

U.S.  Army  Research  Institute  for  the  Social  and  Behavioral  Sciences 


This  paper  introduces  and  summarizes  the  Soc  i  otechn  i  ca  I  Evaluation 
Program  (STEP)  being  conducted  at  the  Corpus  Christi  Army  Depot.  The 
history,  analyses,  and  design  ecommendat i ons  for  organizational  change  are 
briefly  described,  followed  by  a  discussion  of  the  implementation  to  date 
and  key  issues  relating  to  the  conduct  of  this  research. 


Background 

The  Corpus  Christi  Army  Depot  (CCAD)  consists  of  a  civilian  work  force 
of  about  4,000  employees  who  have  as  their  primary  mission  the  repair  and 
overhaul  of  serviceable  UH-1H  helicopters  in  accordance  with  Army  require¬ 
ments.  Due  in  part  to  its  health  as  an  organization,  the  stability  of  its 
work  force  and  workload,  and  its  critical  role  in  a  major  weapon  system, 
CCAD  volunteered  for  and  was  selected  by  the  Depot  System  Command  as  the 
site  for  a  demonstration  project  for  soc i otechn i ca I  systems  analysis. 

Two  outside  consultants,  under  contract  to  DESCOM,  provided  the  train¬ 
ing  and  technical  expertise  required  to  conduct  the  soc i otechn  i  ca I 
analysis.  The  Army  Research  Institute  (ARI)  was  invited  to  participate  in 
the  effort  as  an  independent  outside  observer/recorder  of  the  process  and 
the  outcomes.  Additional  ly,  ARI  wi  I  I  conduct  research  to  increase  the 
understanding  of  the  variables  that  lead  to  organizational  success  and  that 
will  facilitate  the  transfer  of  the  soc i otechn ica I  evaluation  approach  to 
other  settings. 


Soc i otechn ica I  Analysis 

The  soc i otechn ica I  analysis  approach  is  a  participative  management 
approach  and,  as  implemented  at  CCAD,  involved  the  establishment  of  a  12- 
member  STEP  Design  Group  consisting  of  representatives  from  al I  levels  and 
departments  of  the  Airframes  Division  of  CCAD.  The  A i rf rames  Division, 
cons i st i ng  of  about  900  emp I oyees,  performs  al  I  the  repair  and  overhaul 
associated  with  the  frame  or  fuselage  (as  opposed  to  the  engines  and  trans¬ 
missions)  of  the  UH-1H  helicopter;  and  because  it  represents  a  key  function 
at  the  Depot,  it  was  selected  as  the  focus  of  the  soc i otechn i ca I  analysis 
and  intervention. 

Soc i otechn ica I  analysis  is  conducted  in  five  stages:  (a)  system  scan, 
(b)  technical  system  analysis,  (c)  analysis  of  key  variances  and  their 
control,  (d)  sociosystem  analysis,  and  (e)  development  of  the  recommenda¬ 
tions  for  the  joint  optimization  of  the  technical  and  sociosystems.  Each 
stage  of  the  analysis  is  conducted  by  the  STEP  Design  Group,  under  the 
guidance  of  the  two  consultants. 


The  system  scan  I  ooks  at  the  A  i  r  f  rames  Division  and  the  Depot  as  a 
whote  and  analyzes  its  inputs,  outputs,  boundaries,  and  adaptations  to  and 
interactions  with  the  environment.  It  is  the  identification  and  definition 
of  the  objectives  of  the  organization  within  the  context  of  the  environ¬ 
ment.  A  major  outcome  of  this  stage  was  the  development  of  the  CCAD 
Philosophy  Statement.  This  statement:  (a)  affirms  explicitly  CCAD's  com¬ 
mitment  to  improvement  of  performance  and  qual ity  of  working  I ife,  (b) 
acknowledges  that  the  abilities,  desires,  and  commitments  of  its  personnel 
are  one  of  its  key  resources,  and  (c)  promises  management  that  is  honest, 
fair,  and  sensitive  to  the  needs  of  the  work  force. 

The  technical  system  analysis  identified  five  key  unit  operations 
involved  in  the  transformation  of  inputs  into  outputs  in  the  UH-1H  overhaul 
system.  Key  variances  (deviations  from  the  norm)  and  their  controls  were 
identified  for  the  Airframes  Division.  The  key  variances  were  in  the  areas 
of  parts  ava i  I  abi  I  i ty,  qua  I  i  ty  of  assemb  I  y,  and  time  I  i  ness  of  the  workf  I  ow. 

A  sociosystem  analysis  of  the  work-related  interactions  among  people 
within  the  Airframes  Division  was  conducted  by  the  STEP  Design  Group 
through  interviews  of  abou^  400  employees.  On  the  basis  of  this  analysis, 
certain  individual  and  group  interactions  were  found  to  be  suboptimal,  and 
existing  organizational  boundaries  were  not  always  conducive  to  good  commu¬ 
nication.  Although  there  were  some  employee  frustrations,  they  were 
usual  ly  not  due  to  dissatisfaction  with  the  work.  Rather,  they  reflected 
the  strong  desire  of  the  CCAD  emp  I  oyees  to  improve  the  i  r  work,  and  their 
inabi I ity  to  effect  the  necessary  changes  under  the  existing  structure. 

As  a  result  of  the  soc  i  otechn  i  ca  I  analysis,  twelve  recommendations 
were  developed  and  approved  for  implementation.  These  are  shown  in 
Table  1.  The  bulk  of  these  recommendations  involve  organizational 
realignments  to  facilitate  communication  and  cooperation.  Deeply  embedded 
within  the  recommendations  is  the  requirement  for  training.  This  training 
ranges  from  simple  role  definition,  to  principles  of  supervision,  to  the 
technical  knowledge  required  in  the  parts  acquisition  process. 

Project  Schedule  and  Progress  to  Date 

The  STEP  project  at  CCAD  started  in  Apri I  of  1982  with  the  award  of 
the  contract  to  the  two  outside  consultants.  The  technical  and  sociosystem 
analyses  and  development  of  recommendations  were  essentially  completed  by 
September  1982.  Another  three  months  were  required  to  prepare  for  imple¬ 
mentation  and  to  obtain  the  necessary  author i zat ions  for  implementation. 
Implementation  was  formal  ly  begun  in  mid-January  1983  with  a  reorganization 
(involving  235  personnel  actions)  and  the  beginning  of  the  personnel  selec¬ 
tion  and  promotion  process  required  to  fill  the  new  positions  created  by 
the  STEP  intervention. 

Currently  (June  1983),  implementation  of  STEP  is  progressing  as 
planned,  although  the  amount  of  training  required  is  greater  than  initial  ly 
envisioned  and  more  time-consuming.  Despite  this  slight  delay,  the  train¬ 
ing  is  highly  valued  and  is  considered  a  necessary  and  essential  component 
for  the  success  of  the  STEP  program.  The  streamlining  of  the  aircraft  flow 


TABLE  1 


Recommendat i ons  for  Joint  Optimization 


1.  Create  new  Maintenance  Verifier  positions; 

2.  Transfer  forecasting  function  from  Production  P I anning 
and  Control  (PPC)  to  the  Supply  Directorate; 

3.  Transfer  Pre-shop  Analysis  from  PPC  to  the  Qua  I  ity 
Assurance  Directorate; 

4.  Transfer  Production  Control  from  Airframes  Division  to 
PPC; 

5.  Transfer  ASTORS  (Automatic  Storage  and  Retrieval 
System)  from  Airframes  Division  to  PPC; 

6.  Realign  work  centers  (shops); 

7.  Create  new  WG-2  positions  to  free  mechanics  from  clean¬ 
up  and  aircraft  movement  duties; 

8.  Develop  a  mechanic  cert i f i cat i on  program; 

9.  Acquire  a  hardware  carousel  for  nonkitted  (sma I  I) 
parts; 

10.  Provide  superv i sor /manager  training; 

11.  Streamline  aircraft  flow  through  the  work  centers; 

12.  Reduce  dead-end  jobs. 


(Recommendation  11)  and  acquisition  of  the  hardware  carousel  (Recommenda¬ 
tion  9)  were  determined  to  be  economical ly  infeasible  to  implement  at  this 
time,  and  a  subsidiary  recommendation  to  rotate  mechanics  through  the  parts 
storage  and  retrieval  function  was  considered  to  be  no  longer  relevant.  On 
the  other  hand,  an  emerging  recommendat i on  for  a  supervisor  "understudy" 
program  is  gaining  support  and  is  beginning  to  be  implemented  for  supervi¬ 
sory  positions  where  pending  openings  (e.g.,  due  to  retirements)  are  known 
in  advance. 


Lessons  Learned  and  Challenges  to  be  Faced 

Although  there  are  many  lessons  to  be  learned  from  a  project  such  as 
this,  a  number  of  these  emerge  time  and  again: 


1.  Top  management  support  and  personal  commitment  are  invaluable  for 
the  success  of  the  project. 

2.  Outside  consultants  play  a  key  role  not  only  in  providing  the 
training  and  technical  expertise  required  for  the  sociotechnica I 
analysis,  but  also  by  acting  as  facilitators  and  buffers  between 
organizational  components  working  at  suboptima  I  levels. 

3.  Communication  and  coordination  at  all  levels  must  be  vigorously 
maintained.  Avoid  "surprises." 

4.  Relevant  experts  should  be  consulted  to  the  maximum  extent  possi¬ 
ble  during  the  development  and  implementation  of  recommendations. 

5.  The  STEP  Design  Group  should  always  strive  to  maintain  a  con¬ 
structive  task  orientation  and  deal  immediately  and  positively 
with  any  negative  attitudes. 

6.  Recommendations  should  specif ical  ly  identify  the  measures  of 
quality  and  quantity  they  are  intended  to  change.  Mechanisms  for 
implementation  (or  lack  thereof)  should  be  considered  in  the 
development  of  a  I  I  recommendations. 

7.  Recommendations  should  be  considered  dynamic  and  evolving  rather 
than  fixed  and  rigid  prescriptions  to  be  implemented  "as  is." 

8.  Document  a  I  I  phases  and  aspects  of  the  project. 

Some  challenges  yet  to  be  faced  are: 

1.  Sustaining  the  momentum  and  enthusiasm  generated  by  the  implemen¬ 
tation  of  STEP; 

2.  Identification  of  the  measures  and  variables  that  will  validly 
and  reliably  reflect  the  effectiveness  of  the  intervention. 

3.  Dealing  with  the  repercuss  ions  to  change  at  the  worker  level. 


Conclusion 

It  is  expected  that  this  project  will  serve  as  an  important  model  in 
the  app I  I  cation  of  sociotechnica I  systems  analysis  to  a  military  civilian 
work  force.  It  is  hoped  that  the  lessons  learned  at  CCAD  wi  I  I  permit  a 
more  ready  transfer  of  sociotechnica I  analysis  to  other  systems  and  that 
organizational  variables  can  be  identified  to  permit  a  more  informed  trans¬ 
fer  of  this  procedure  to  other  settings. 


NASA'S  EMERGING  PRODUCTIVITY  PROGRAM 


David  R.  Braunstein 

National  Aeronautics  and  Space  Administration 


Over  the  I ast  five  years  NASA's  budget --considering  inflation--has 
been  relatively  constant,  and  its  manpower  levels  have  actual  ly  decreased. 
Recognizing  that  severe  budgetary  and  manpower  constraints  are  likely  to 
become  the  conditions  under  which  we  operate  in  the  years  ahead,  our 
administrator,  James  Beggs,  drawing  on  his  corporation  background,  estab¬ 
lished  increased  productivity  as  a  top  NASA  goal.  NASA  formed  a  Productiv¬ 
ity  Steering  Committee  to  develop  an  agency-wide  approach  to  productivity 
and  quality.  This  attention  would  provide,  in  the  long  term,  the  best 
approach  for  R&D  and  the  highest  level  of  quality  under  the  constraints  of 
a  constant  work  force  and  tighter  budget.  The  chairman  of  this  committee 
is  the  NASA  administrator  and  the  membership  includes  key  headquarters 
administrators  and  a  I  I  center  directors. 

NASA's  agency-wide  effort,  formal  ly  establ  i shed  in  March  1982,  is 
focused  on  seven  strategic  goals  and  is  decentralized  in  its  implementation 
and  central  ly  coordinated  by  the  steering  committee.  While  a  director  of 
productivity,  David  Braunstein,  is  focusing  efforts,  no  centralized  produc¬ 
tivity  staff  is  contemplated;  instead,  productivity  coordinator  networks 
and  working  groups  have  been  formed  at  headquarters  and  the  centers  to 
begin  specific  initiatives  for  the  seven  goals.  Under  these  goals  several 
agency-wide  tasks  were  initiated  in  January  1983;  they  include  reducing 
paperwork,  cutting  procurement  leadtime,  increasing  contractors'  productiv¬ 
ity,  developing  common  administrative  ADP,  promoting  office  automation. 

In  particular,  NASA  will  be  focusing  greater  management  emphasis  on 
productivity  through  a  two-day  productivity  seminar  for  all  managers,  and 
through  its  approach  in  measuring  productivity  at  the  branch  level  within 
the  organization.  In  addition  NASA  is  taking  steps  to  increase  white 
col  lar  productivity  with  employee-participation  programs  such  as  NASA 
employee  teams,  designed  after  the  quality  circle  concept,  and  a  revital¬ 
ized  employee  suggestion  program. 

As  evidence  of  management's  commitment  to  productivity,  the  agency 
recently  published  its  eight  top  goals  and  one  prominent  one  is  to  "estab¬ 
lish  NASA  as  a  leader  in  the  development  and  application  of  advanced  tech¬ 
nology  and  management  practices  which  contribute  to  significant  increases 
in  both  agency  and  national  productivity." 


OVERVIEW  OF  GAO'S  WORK  IN  HUMAN  RESOURCES  AND  DEFENSE  PRODUCTIVITY 


Stephen  L.  Morgan 
General  Accounting  Of f ice 


GAO  established  the  National  Productivity  Group  (NPG)  in  1977  to 
provide  a  focal  point  for  its  study  of  productivity  issues.  This  group  is 
continuing  its  work  in  human  resources  productivity,  currently  emphasizing 
productivity  reviews  in  the  Department  of  Defense  and  at  defense 
contractors. 


GAO's  Past  Work  in  Human  Resources  Productivity 

Over  the  last  six  years,  GAO  has  continual  ly  emphasized  the  need  to 
consider  the  human  factor  in  efforts  to  improve  productivity.  This  empha¬ 
sis  has  taken  the  form  of  reports,  testimony,  and  several  speeches  by  the 
Comptrol  ler  General.  On  September  9,  1981,  for  example,  GAO  testified 
before  the  House  Science,  Research  and  Technology  Subcommittee  that  the 
"human  resources  of  the  organization  are  clearly  at  the  heart  of  any  pro¬ 
ductivity  improvement  program."  This  testimony  concluded  with  our  observa¬ 
tion  that  actions  to  improve  human  resources  productivity  must  include 
three  basic  elements: 

the  development  of  a  nonadversary  relationship  between  management 
and  labor, 

the  sharing  of  the  benefits  of  productivity  improvement,  and 

a  thorough  change  in  management  style,  based  on  trust,  in  which 
the  traditional  top-to-bottom  form  of  decisionmaking  is  replaced 
with  one  based  on  participation. 

Several  GAO  reports  and  studies  contributed  to  this  observation. 
These  human  resources  reports,  as  well  as  almost  a  I  I  of  GAO's  past  produc¬ 
tivity  work,  fa  I  I  into  two  broad  areas:  (1)  evaluating  internal  Federal 
Government  product ivity  and  (2)  assessing  the  Federa I  role  in  promot i ng 
private  sector  productivity  improvements. 

Examples  of  reports  which  involve  internal  Federal  Government  produc¬ 
tivity  include  a  report  on  the  Federal  incentive  awards  program,  a  report 
on  ways  to  improve  Federal  management  and  use  of  productivity-based  reward 
systems,  a  report  on  the  use  of  qua  I  i  ty  control  circles  in  the  Federal 
Government,  and  a  report  on  the  productivity  impact  of  joint  Federal  labor- 
management  committees. 

Reports  which  involve  private  sector  productivity  include  a  report  on 
the  Department  of  Labor's  leadership  role  and  a  staff  study  on  productivity 
sharing  programs. 


While  none  of  these  reports  focused  solely  on  defense  productivity, 
some  involved  programs  at  defense  agencies.  A  I  I  of  the  reports  contributed 
to  our  emphasis  on  the  importance  of  the  human  factor  in  productivity 
improvement. 


GAO's  New  Focus  on  Reviewing  Productivity  in  DOD  and  at  its  Contractors 

Improving  productivity  in  the  Department  of  Defense,  and  at  defense 
contractors,  has  become  increasingly  important  to  GAO  and  many  others 
because  of: 

(1)  an  expanding  defense  budget  that  has  brought  louder  and  louder 
cal  Is  from  members  of  the  Congress  and  the  public  for  assurances 
that  additional  defense  funds  be  spent  efficiently,  and 

(2)  public  announcement  and  comment  by  DOD  officials  on  major  effi¬ 
ciency  and  productivity  initiatives  they  claim  will  avoid 
bi  I  I  ions  of  do  I  I ars  in  costs. 

In  response  to  this  environment,  GAO  established  a  revised  long-range  audit 
plan  last  year  that  specifical  ly  targets  productivity  issues  in  DOD  and  at 
defense  contractors  for  attention. 

Over  the  years,  GAO  has  issued  numerous  reports  which  dealt  indirectly 
with  defense  productivity  issues.  For  example,  past  GAO  reports  have 
addressed  consolidation  of  D00  functions,  use  of  more  efficient  equipment, 
more  stream  I  ined  procedures,  work  measurement  standards  and  many  other 
ideas  that  can  Increase  D00  productivity. 

Under  our  more  focused  approach,  GAO's  orientation  to  productivity 
issues  at  DOD  differs  in  several  key  respects: 

First,  we  are  systematica  I  ly  identifying  a  I  I  forma  I  DOD  produc¬ 
tivity  programs  and  evaluating  their  results. 

Second,  we  are  attempting  to  determine  whether  those  formal 
productivity  programs  are  directed  at  optimum  targets  of 
opportunity. 

Third,  we  are  continually  searching  for  successful  productivity 
techniques  from  other  Federal  agencies  or  the  private  sector 
which  might  work  in  the  DOD  environment. 

Fourth,  we  are  interested  in  the  kinds  of  organizational  or 
policy  changes  that  could  make  long-term,  institutional  changes 
in  productivity  enhancement. 


Some  Specific  GAO  Assignments  Now  Underway 


As  we  review  productivity  improvement  in  DOD  and  at 
we  look  at  the  subject  from  several  perspectives. 


its  contractors. 
In  the  current 
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environment  of  debate  over  the  defense  budget,  as  discussed  earl  i  or,  wo 
will  continue  to  look  at  the  broad  top-level  DOD  programs,  such  as  the 
Acquisition  Improvement  Program.  However,  we  are  interested  in  many  other 
perspectives,  such  as: 

How  is  each  military  service  formally  organized  to  improve 
product i vi ty? 

What  are  the  targets  of  opportunity  for  productivity  improvement 
within  individual  services,  programs  or  projects? 

How  successful  are  specific  techniques  and  disciplines — whether 
o  I  d  or  new — in  enhancing  productivity  and  reducing  costs? 

The  National  Productivity  Group’s  work  in  DOD  during  the  past  several 
months  has  been  heavi  ly  involved  with  two  programs  which  are  primari  ly 
intended  to  improve  defense  contractor  productivity  and  to  reduce  defense 
acquisition  costs.  Neither  of  the  programs  is  new,  but  both  are  receiving 
increased  congressional  attention.  The  programs  are  value  engineering  and 
manufacturing  technology. 

In  addition  to  these  programs  which  focus  primarily  on  the  impact  of 
technology  on  productivity,  we  are  continuing  our  work  in  the  human 
resources  area.  Current  plans  cal  I  for  a  survey  of  DOD's  human  resource 
productivity  programs  including  the  Army’s  Organizational  Effectiveness 
Program,  the  Navy's  Organ izationa  I  Development  Program,  and  the  Air  Force's 
Job  Enrichment  Program.  The  survey  would  provide  the  groundwork  for 
evaluating  the  effectiveness  of  these  and  other  human  resource  productivity 
programs  in  DOD.  Issues  to  be  addressed  include: 

Benefits  of  the  programs  compared  to  costs; 

Validity  of  reported  program  benef i ts,  particularly  quantified 
benef its; 

Management  of  the  programs,  including  planning,  monitoring,  docu¬ 
menting,  and  evaluating  program  results; 

Transfer  of  human  resource  productivity  techniques  between 
services  and  between  defense  and  civilian  agencies; 

Linkage  of  these  programs  to  other  formal  productivity  programs 
such  as  productivity  measurement  and  capital  investment; 

Linkage  of  these  programs  to  resource  allocation  decisions; 

Coordination  with  the  Department  of  Labor,  the  Office  of 
Personnel  Management,  and  other  organizations  with  leadership 
responsibilities  or  expertise  in  human  resource  productivity;  and 

Priority  of  these  programs  within  overal  I  DOD  plans  or  strategies 
for  improving  producti vity. 
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Finally,  because  of  the  difficulty  of  establishing  cause  and  effect 
relationships  when  evaluating  specific  productivity  improvement  techniques, 
we  are  currently  testing  a  different  approach.  In  our  productivity 
management  review  of  the  Naval  Undersea  Warfare  Engineering  Station  at 
Keyport,  Washington,  which  follows  a  similar  review  at  the  Federal  Energy 
Regulatory  Commission,  we  have  employed  a. bottom-up  approach  which  first 
requires  that  we  measure  the  total  performance  of  the  organization. 
Second,  we  identify  and  cost  out  specific  areas  of  opportunity  for 
productivity  Improvement.  Final  ly,  we  identify  and  recommend  specific 
management  and  organizational  changes  for  productivity  improvement.  Some 
of  these  changes  may  require  the  use  of  various  human  resource  productivity 
techniques  and  programs. 
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AIR  FORCE  HUMAN  RESOURCES  LABORATORY 
MANPOWER  AND  PERSONNEL  DIVISION  PRODUCTIVITY  RESEARCH 


Charles  N.  Weaver 
Rodger  D.  Ballentine 
Air  Force  Human  Resources  Laboratory 


I ntroduction 

Productivity  research  at  the  Air  Force  Human  Resources  Laboratory 
Manpower  and  Personnel  Division  (AFHRL/MO)  is  guided  by  a  model  which 
asserts  that  productivity  is  a  function  of  opportunity,  capabi  I  ity,  and 
motivation.  This  research  applies  behavioral  science  principles  to  produc¬ 
tivity  enhancement  and  measurement,  with  the  work  group  as  the  level  of 
analysis  rather  than  the  individual.  The  goal  of  this  program  is  to  pro¬ 
vide  technical  methodologies  which  are  usable  to  Air  Force  managers. 


Past  Research 

Past  research  in  productivity  focused  on  enhancement  and  measurement. 
The  enhancement  effort  resulted  in  six  technical  reports  produced  from  1971 
through  1982  under  the  direction  of  Dr.  Robert  D.  Pritchard,  Professor  of 
Industrial  Psychology  at  the  University  of  Houston.  These  primarily 
exploratory,  laboratory-type  investigations  examined  the  effects  of  feed¬ 
back,  goal  setting,  and  incentive  systems  on  productivity.  Results  sugges¬ 
ted  that  feedback,  goal  setting,  and  incentives  substantially  improve 
productivity,  e.g.,  produce  increases  in  output  of  up  to  10  percent  and 
decreases  in  error  rates  of  up  to  28  percent.  Results  were  encouraging 
enough  that  AFHRL  p  I  ans  to  conduct  a  full  -sea  I  e  field  test  of  feedback, 
goal  setting,  and  incentive  systems  in  an  operational  Air  Force  setting. 
This  field  test  is  described  under  current  research. 

The  measurement  effort,  under  the  direction  of  Dr.  Thomas  C.  Tuttle, 
D i rector  of  the  Maryland  Center  for  Product ivity  and  Qual ity  of  Work i ng 
Life,  resulted  in  three  reports  produced  from  1979  through  1981.  The  first 
was  a  manager's  guide  to  productivity  improvement  resources  and  programs 
(Tuttle,  1981a).  This  report  describes  18  productivity  and  quality  of 
working  I  ife  (QWL)  programs  used  in  organizations  in  the  Department  of 
Defense  and  various  Federal  agencies,  identifies  selected  resource  materi¬ 
als  useful  to  individuals  in  productivity  and  QWL  programs,  and  lists  the 
interests  and  services  of  a  number  of  non-profit  organizations  whose  goals 
are  to  facilitate  productivity  and  QWL  improvement.  The  second  report  was 
an  annotated  bibliography  of  339  references  on  productivity  measurement  and 
enhancement  (Tuttle,  Wilkinson,  Gatewood,  &  Lucke,  1981).  The  third  report 
clarifies  the  meaning  of  organizational  productivity  as  it  applies  to  the 
Air  Force,  describes  and  critiques  productivity  measurement  methods,  and 
describes  a  procedure  for  generating  measures  of  productivity  in  Air  Force 
organizations  where  obvious  measures  do  not  exist  (Tuttle,  1981b).  This 
research  suggests  that  productivity  is  a  combination  of  efficiency  (the 
ratio  of  inputs  to  outputs)  and  effectiveness  (the  extent  to  which  output 
productivity  is  concerned  with  both  "doing  things  right"  (efficiency)  and 
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"doing  the  right  things"  (effectiveness).  This  report  recommends  the 
Methodology  for  Generating  Efficiency  and  Effectiveness  Measures  (MGEEM)  as 
a  procedure  for  measuring  productivity  when  engineered  criteria  are 
unavai I  able.  The  MGEEM  requires  a  measurement  coordinator  who  brings 
together  the  commander  of  a  target  organization  and  h  i  s  or  her  immediate 
subordinates,  who,  through  a  structured  group  technique,  answer  the  ques¬ 
tion,  "What  does  the  Air  Force  pay  this  organization  to  do?" 

Answers  to  this  question  are  cal  led  key  results  areas  (KRAs).  Next,  a 
second  group  is  formed  of  the  commander's  immediate  subordinates  and  their 
immediate  subordinates.  In  a  structured  group  process,  this  group  answers 
the  question,  "What  does  the  commander  need  to  know  to  have  adequate 
information  on  each  KRA?"  The  resulting  information  is  called  an 
indicator,  and  its  source  is  Identified.  For  instance,  a  KRA  might  be 
safety,  its  indicator  might  be  current  injuries  and  past  injuries,  and  its 
source  might  be  an  Air  Force  form.  A  simulated  use  of  the  MGEEM  at  an  Air 
Force  base  led  to  a  field  test  of  the  procedure.  This  field  test  is 
discussed  under  current  research. 


Current  Research 

Current  research  in  productivity  continues  the  focus  on  enhancement 
and  measurement.  One  enhancement  effort,  under  the  direction  of  Dr.  Robert 
Pritchard,  is  an  operational  field  test  and  evaluation  of  the  exploratory 
work  conducted  between  1971  and  1982  which  developed  concepts  and 
principles  about  the  effects  of  feedback,  goal  setting,  and  incentives  on 
productivity.  However,  this  effort  is  more  than  just  a  field  test  of  past 
research  because  more  complex  jobs  requiring  interaction  will  be  studied 
and  the  criteria  will  be  group  productivity,  not  individual  performance. 
The  40-month  field  test  is  being  conducted  in  three  organizations  at  an  Air 
Force  base.  The  test  wi  I  I  develop  productivity  criteria;  develop  and 
co  I  I  ect  base  I  i  ne  data;  des  i  gn  and  i  mp  I  ement  feedback,  goa  I  sett  i  ng,  and 
incentive  systems;  develop  a  non-monetary  incentive  taxonomy;  and  determine 
the  net  and  incremental  effects  of  these  interventions  on  productivity. 
The  project  will  result  in  practical  manuals  to  guide  Air  Force  managers  in 
the  use  of  feedback,  goal  setting,  and  incentive  systems. 

A  second  enhancement  effort,  by  Dr.  Lawrence  Peters  of  Southern 
Illinois  University  and  Dr.  Edward  J.  O'Connor  of  the  University  of  Texas 
at  Dal  las,  is  a  study  of  performance  relevant  situational  constraints. 
This  research  is  directed  at  identifying  the  specific  inhibitors  to 
performance  in  Air  Force  work  settings  and  analyzing  their  effects  on 
worker  motivation  and  behavior.  The  work  wi  I  I  develop  a  taxonomy  of 
situational  constraint  dimensions  and  develop  and  val idate  a  detai led 
survey  instrument  to  measure  the  existence  of  situational  constraints  In 
Air  Force  jobs.  This  instrument  will  be  used  to  col  I  ect  constraint  data  to 
serve  as  predictors  of  affective  and  behavioral  criteria. 

The  measurement  effort,  under  the  direction  of  Dr.  Thomas  C.  Tuttle, 
is  a  field  test  and  evaluation  of  the  MGEEM  in  three  functional  areas — 
administration,  propulsion  maintenance,  and  weathei — at  11  Air  Force  bases. 
Preliminary  results  show  that  the  MGEEM  provides  a  usable  number  of 
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indicators,  although  it  appears  to  develop  a  much  larger  percentage  of 
effectiveness  as  opposed  to  efficiency  indicators.  The  MGEEM  process  is 
very  acceptable  to  participants  and  is  cost-effective  to  implement  since 
most  of  the  indicators  have  relatively  low  consistency  across  simi lar 
organ izat ions.  This  project  wil  I  suggest  a  modification  to  Hie  MGEEM  to 
improve  indicator  consistency  across  similar  organ i zat ions. 


Unresolved  Questions 

Scientists  who  study  productivity  at  AFHRL/MO  see  three  broad  areas  of 
unresolved  questions  and  problems  which  may  be  amenable  to  solution  by 
research.  First,  there  is  need  to  further  develop  measures  of  organiza¬ 
tional  productivity  criteria.  Having  adequate  measures  of  organ i zat i ona I 
productivity  criteria  is  important  not  only  to  assess  the  status  of  produc¬ 
tivity  but  to  evaluate  the  impact  of  enhancement  techniques.  To  be  useful, 
such  criteria  must  be  reliable  and  have  consensual  va I idity  among  people  in 
organizations  studied.  There  are  a  number  of  unresolved  questions  about 
the  present  techniques  for  generating  productivity  criteria.  Among  these 
is  why  KRAs  and  indicators  are  not  more  consistent  across  simi lar  organiza¬ 
tions.  It  may  be  that  the  MGEEM  methodology  itself  creates  a  lack  of 
simi  larity.  Another  problem  is  how  to  aggregate  KRAs  to  provide  an  overal  I 
index  of  productivity  for  a  given  type  of  organization.  The  solution  to 
this  problem  may  come  from  the  use  of  various  consensus-seeking  procedures 
for  aggregating  KRAs,  such  as  judgment  analysis  or  a  Delphi  process. 
Another  question  results  from  the  fact  that  the  MGEEM  produced  more  effec¬ 
tiveness  than  efficiency  indicators.  What  factors,  such  as  organizational 
level,  are  related  to  the  disproportionate  production  by  the  MGEEM  of  one 
type  of  indicator  over  the  other? 

The  second  problem  area  involves  thedevel  opment  of  a  mode  I  of  the 
determinants  of  organizational  productivity.  Assuming  a  satisfactory 
refinement  of  organizational  productivity  criteria,  such  a  model  could  be 
defined  by  a  series  of  equations  specific  to  similar  organizational  types 
in  which  predictors  would  include  individual  (e.g.,  aptitude  and  learning 
time),  group  (e.g.,  style  of  supervisor  and  time  a  I  location)  and  organiza¬ 
tional  (a.g.,  personnel  staffing  and  technologica I  change)  character i sti cs. 
The  importance  of  a  model  which  specifies  the  predictive  relationship 
between  such  salient  factors  and  productivity  can  not  be  understated.  Such 
a  model  would  increase  our  understanding  of  how  the  complex  array  of  fac¬ 
tors  influences  productivity  and  thereby  permit  the  identification  of  ways 
to  improve  productivity. 

The  third  problem  area  involves  issues  re  I  ated  to  the  ut  i  I  i  ty  in 
wartime  situations  of  knowledge  about  organizational  productivity  developed 
in  peacetime.  There  is  no  doubt  that  many  of  the  functions  accomplished  by 
Air  Force  units  in  peacetime  are  simi lar  to  what  those  units  would  be  doing 
in  a  deployed  or  combatant  situation;  for  example,  launching  and  recovering 
aircraft,  repairing  components,  del ivering  fuel,  and  procuring  and  dis¬ 
tributing  supplies.  Discovering  and  implementing  improved  ways  of  perform¬ 
ing  these  peacetime  functions  wi I  I  both  enhance  their  effectiveness  in 
wartime  and  free  resources  for  use  in  improving  readiness  in  other  areas. 
On  the  other  hand,  there  may  bo  functions  of  Air  Force  units  which  undergo 
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substantial  change  between  their  peacetime  and  deployed  or  combatant  pos¬ 
ture.  In  addition,  personnel,  organizational,  and  situational  factors 
which  are  relatively  unimportant  in  peacetime  may  dramatically  influence 
productivity  in  wartime.  Organizational  or  situational  differences  for 
wartime  scenarios  must  be  identified  to  understand  the  differential  effects 
of  productivity  measurement  and  enhancement  between  peacetime  and  wartime 
postures.  For  example,  deployment  of  certain  units  to  a  combat  zone  may 
invol ve  organization  restructuring  and  assignment  of  personnel  to  jobs 
different  from  those  performed  during  peacetime.  Only  when  such  factors 
and  the  relationship  between  peacetime  and  wartime  productivity  measurement 
and  enhancement  are  known  can  realistic  improvement  to  combat  readiness  be 
real ized. 

In  addition,  there  is  the  potential  pitfal  I  of  relying  on  intermediate 
or  surrogate  productivity  measures.  For  instance,  a  manager  could  make  a 
decision  designed  to  improve  productivity  as  portrayed  by  an  intermediate 
indicator  (such  as  number  of  supply  transactions  per  input)  that  would 
actual ly  decrease  overa I  I  combat  readiness.  Thus,  we  are  forced  to  rely  on 
surrogate  and/or  intermediate  measures,  and  are  faced  with  the  possibility 
of  making  good  microlevel  decisions  in  peacetime  which  might  have  an 
adverse  effect  on  readiness.  Efforts  to  improve  productivity  in  peacetime 
must  guard  against  this  possibi I  ity.  To  avoid  this  pitfal  I,  a  better 
understand i ng  of  the  relationship  between  productivity  measurement  and 
enhancement  in  peacetime  and  wartime  environments  is  required. 
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I ntroduct i on 

While  the  U.S.  Air  Force  is  currently  involved  in  both  productivity 
research  and  ongoing  programs  for  productivity  enhancement,  this  discussion 
focuses  only  upon  the  latter  while  the  former  topic  has  been  discussed  by 
my  col  leagues  from  the  Air  Force  Human  Resources  Laboratory.  Furthermore, 
these  comments  will  not  attempt  to  cover  in  depth  a  I  I  enhancement  programs 
but  instead  wi I  I  concentrate  on  those  which  employ  behavioral  science 
principles  and  techniques.  It  is  important  to  note  that  this  restriction 
eliminates  from  further  discussion  two  programs  which  have  contributed  most 
measurably  to  labor  productivity  enhancement.  Although  these  programs. 
Fast  Payback  Capital  Investment  Program  (FASCAP)  and  Productivity  Invest¬ 
ment  Fund  (PIF),  achieve  productivity  enhancement  primarily  through 
cap  i  ta  I  /  I  abor  substitutions,  they  are  unquestionably  the  best  documented 
and  central  ly  managed  Air  Force  productivity  efforts  to  date. 

The  data  from  which  these  comments  evolved  were  col  I ected  in  support 
of  a  joint  service  effort  conceived  by  researchers  at  the  Navy  Personnel 
Research  and  Development  Center  (NPRDC).  This  effort  is  an  attempt  to 
col  lect  and  discuss  productivity  enhancement  efforts  in  the  military  which 
use  behavioral  science  approaches  such  as  quality  circles,  job  enrichment, 
performance  based  incentives,  sociotechnica I  systems,  etc.  At  the  outset 
the  task  seemed  relatively  straightforward,  since  the  author  had  personal 
knowledge  concerning  three  of  the  four  suggested  programs.  It  soon 
appeared  to  be  a  relatively  false  sense  of  ease,  since  it  became  apparent 
that  these  sorts  of  programs  are  not  centra  I  I  y  managed  or  tracked.  How¬ 
ever,  there  is  an  established  network  of  productivity  principals  throughout 
the  Air  Force  who,  theoretical  ly,  should  be  able  to  supply  additional  and 
current  information.  It  was  in  this  spirit  that  letters  were  sent  to  these 
principals  and  others  who  may  have  personal  knowledge  of  behavioral  science 
activities.  The  letters  explained  our  interest  and  asked  for  their  know  I - 
edg  of  any  relevant  programs  having  occurred  within  the  last  ten  years. 
To  add  to  the  richness  of  the  effort,  personal  interviews  were  schejuled 
with  appropriate  Air  Staff  officers  and  civi  I  ian  researchers  who  might 
contribute  their  insights,  such  as  Hackman,  Powel  I,  Vroom,  Berg,  and 
Tuttle,  to  name  but  a  few. 

The  content  of  the  replies,  and  the  discussions,  have  led  to  this  pre¬ 
sentation.  Specifical  ly,  this  abstract  will  briefly  present  the  outcome  of 
the  solicitation  and  a  discussion  of  their  nature.  These  inputs  have 
resulted  in  the  evolution  of  three  areas  or  opportunities  for  further  study 


The  opinions  expressed  in  this  paper  are  those  of  the  author  and  do 
not  necessarily  reflect  official  policy  of  the  U.S.  Air  Force. 
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and  research.  Whi  le  the  three  areas  are  not  mutual  ly  exclusive  and 
arguments  for  considerable  overlap  have  merit,  they  will  be  presented 
separately  to  gain  the  advantage  of  clarity  and  structure. 


Results  of  the  Request -for  Input 

Replies  were  received  from  eleven  major  commands  or  separate  agencies, 
but  the  variance  and  range  in  number  of  programs  submitted  was  quite  sur¬ 
prising.  The  total  number  of  behavioral  science  efforts  for  the  last  ten 
years  reported  was  29,  but  the  number  reported  by  each  command  ranged  from 
zero  to  twelve  with  a  mean  of  2.6,  a  median  of  I,  and  a  standard  deviation 
of  3.2 — a  rather  skewed  distribution.  The  use  of  quality  circles  was  the 
most  frequently  reported  program,  followed  by  job  enrichment  (in  various 
forms).  The  quality  of  program  conceptualization,  control,  and  measurement 
ranged  from  nearly  none  to  extensive,  with  the  Tactical  Air  Command's 
Combat  Oriented  Maintenance  Organization  (COMO)  and  Combat  Oriented  Supply 
Organization  (COSO)  (the  closest  to  a  soc i otechn i ca I  program)  and  the 
Leadership  and  Management  Development  Center's  (LMDC's)  Management  Consul¬ 
tation  programs  as  two  of  the  better  examples.  While  discussion  of  these 
and  other  programs  will  be  possible  during  the  symposium,  the  intent  here 
is  not  to  focus  on  any  individual  program  or  input  but  on  the  data  as  a 
whole. 


The  data  suggest  a  rather  wide  range  of  activities  considered  as 
meeting  the  criteria  of  behavioral  science  programs  which  enhance  produc¬ 
tivity.  It  is  apparent  from  reading  the  inputs  that  whether  or  not  the 
criterion  or  criteria  i s/are  satisfied  is  a  function  not  only  of  the  pro¬ 
gram  per  se  but  also  of  the  perceiver.  It  seems  that  beha  v  ioral  science 
efforts  in  the  Air  Force  are  present  or  absent  depending  upon  the  lenses 
through  which  the  respondent  views  the  world.  A  second  character i st i c  of 
the  data  also  emerges.  While  some  programs  that  were  unknown  to  this 
author  were  reported,  other  programs  known  by  the  author  to  ful ly  meet  the 
required  criteria  were  not  reported  by  the  respondents.  This  leads  one  to 
ask  the  question  posed  most  notably  in  the  we  I  l-known  Johari  window. 
Namely,  how  many  programs  in  the  Air  Force  are  yet  unknown  to  both  this 
author  and  the  respondents.  These  omissions  are  even  more  conspicuous  if 
one  considers  additional  and  independent  data  sources.  One  example  would 
be  the  Manager's  Guide  to  Productivity  Improvement  Resources  and  Programs, 
which  was  comp  i  led  and  written  by  Tuttle  (1981)  and  publ  ished  by  ’he  Air 
Force  Human  Resources  Laboratory  (AFHRL),  which  I isted  many  programs  found 
in  the  Air  Force  but  not  mentioned  by  productivity  principals  at  this  time. 
Another  would  be  the  compilation  of  organizational  development  efforts  in 
existence  throughout  the  Air  Force,  published  by  the  Director  of  Personnel 
Plans  (Gregory,  1979)  and  used  as  the  basis  for  Gregory's  American  Psycho¬ 
logical  Association  presentation  of  the  same  subject.  Whi  le  not  al  I  of 
these  reported  efforts  would  stand  up  under  an  academic  evaluation  of 
organizational  development,  of  the  78  programs  submitted,  48  specifically 
addressed  improved  effectiveness  or  efficiency  as  desired  outcome  vari¬ 
ables.  Many  of  these  programs  met  al I  the  requirements  for  submission 
under  this  current  effort,  yet  they  were  not  reported. 
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How  then  may  we  begin  to  explain  these  wide  variations  and  omissions? 
Three  possible  (but  as  yet  unresearched)  hypotheses  may  be  fruitful  in 
searching  for  an  understanding.  It  seems  unlikely  that  any  difficulties 
are  attributable  to  lack  of  effort  or  any  nefarious  attempts  to  disguise  or 
hide  programs.  Rather,  these  are  hypotheses  one  might  use  in  any  realm  of 
program  study.  First  is  the  problem  of  knowledge.  In  terms  of  knowledge 
development,  the  Air  Force  has  only  had  a  formal  productivity  structure 
since  1979.  This  rather  neonate  organization  should  not  be  expected  then 
to  have  amassed  sufficient  corporate  memory  to  recal  I  programs  that  may 
have  been  functional  prior  to  their  birth--in  their  pre-history,  to  use 
Sarason's  terms.  Nor  would  this  function,  which  is  local  ized  within  the 
management  engineering  specialty  arena,  be  expected  to  have  an  extensive 
knowledge  of  behavioral  science.  As  noted  earl  ier,  the  knowledge  one 
brings  to  a  task  helps  to  define  the  lens  through  which  the  world  is 
viewed.  One's  lack  of  behavioral  science  filters  can  impact  the  impres¬ 
sions  of  programs  among  both  practitioners  and  observers.  Similarly,  the 
lack  of  an  integrating  network  between  various  disciplines  would  contribute 
to  I imited  knowledge.  As  wi  I  I  be  discussed  later,  this  decoup  I ing  may  have 
continuing  consequences  if  behavioral  science  and  productivity  are  to 
endure  in  a  supportive  fashion. 

The  bounded  or  limited  knowledge  relates  to  a  second  hypothesis.  This 
suggested  arena  recurs  throughout  the  I iterature  as  well  as  in  field  app  I  i- 
cation.  It  is  the  unresolved  problem  of  definition.  What  is  productivity? 
Today's  Air  Force  definition  incorporates  both  quantity  and  quality;  effi¬ 
ciency  and  effectiveness;  doing  things  right  and  doing  the  right  things. 
But  this  definition  is  relatively  new,  and  the  original  focus  on  efficiency 
is  often  carried  over  as  the  predominant  theme.  Improvements  in  effective¬ 
ness  are  sometimes  ignored  even  when  they  may  be  quite  measurable.  A 
second  definitional  problem  is  that  of  "behavioral  science."  While  most 
academicians  could  probably  arrive  at  a  consensus  operational  definition, 
it  is  not  at  al  I  clear  from  the  data  here  that  the  surveyed  productivity 
principals  in  the  operational  Air  Force  are  unified  on  this  point. 

Final  ly,  measurement  seems  to  be  a  potential  hypothesis  or  area  of 
ongoing  difficulty.  Whi  le  many  have  argued  that  labor  productivity  has 
poor ly-operationa I i zed  terms  in  both  numerator  and  denominator,  it  seems  to 
be  far  more  precise  than  other  measures.  While  definitions  and  knowledge 
may  be  areas  in  which  operational  managers  have  limitations,  they  are  often 
keenly  aware  of  the  difficulty  of  measurement.  This  problem  is  only  exac¬ 
erbated  when  one  adds  qual  ity  as  an  issue  for  measurement.  Various  Air 
Force  examples  in  support  of  this  claim  are  available.  Fortunately,  the 
research  by  Tuttle  in  this  area  (as  described  in  the  Weaver  and  Ba  I  lentine 
paper)  seems  a  definite  step  forward. 

These  are  only  possible  hypotheses  to  explain  the  variations  and 
omissions  in  the  current  data  col  lections.  The  major  effort  should  focus 
on  much  broader  and  more  ubiquitous  potentials  for  needed  research.  While 
there  are  undoubtedly  many,  the  interviews  and  informal  discussions  with 
various  faculty  members  have  resulted  in  three  areas  which  would  be  help¬ 
ful.  These  are:  (a)  organizational  structure,  (b)  implementation,  and  (c) 
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issues  of  phi  I  osophy.  Wh  i  I  e  each  of  these  cou  Id  result  in  a  ful  I  sea  I  e 
research  proposa  I,  they  wi  I  I  only  be  high  I  ighted  here,  with  emphas  i  s  on 
unanswered  questions. 


Organizational  Structure 

Air  Force  Regulation  25-3  defines  the  responsibilities  of  at  least  15 
levels  ranging  from  the  Assistant  Secretary  of  the  Air  Force  for  Financial 
Management  down  through  major  air  commands,  yet  the  organizational  struc¬ 
ture  for  productivity  enhancement  using  behavioral  science  research, 
development,  implementation,  and  measurement  remains  unclear.  There  are 
structures  for  behavioral  science  research  and  structures  for  productivity 
enhancement,  but  the  integrating  mechanism  necessary  for  implementation  is 
not  we  I  I  defined.  Rather  there  are  various  agencies  and  levels  of  organi¬ 
zations  responsible  for  these  programs.  While  this  has  resulted  in  a  lack 
of  integration,  it  has  provided  a  framework  for  observing  organ izationa I 
intra-  and  inter-actions.  In  some  manners,  the  Air  Force  seems  to  mirror 
the  larger  context  of  productivity,  particularly  in  its  diversity.  For 
example,  if  one  is  to  attempt  a  comprehensive  I i terature  rev i ew  on  the 
subject  of  productivity,  such  diverse  sources  as  the  National  Productivity 
Review,  the  Journal  of  Economic  Literature,  the  Administrative  Science 
Quarter  I  y.  the  Journal  of  Applied  Psychology,  and  the  American  Psychologist 
must  be  considered,  merely  as  a  starting  point. 


There  seems  to  be  a  distinct  boundary  in  the  Air  Force  between  those 
who  measure  and  track  productivity  and  those  who  would  be  considered  behav¬ 
ioral  scientists.  Clearly,  those  responsible  for  measurement  are  central  ly 
located  in  the  management  engineering  area.  Behavioral  scientists  are  not 
as  clearly  specialized  or  localized.  Contracted  research  is  the  responsi¬ 
bility  of  AFHRL  and  the  Office  of  Scientific  Research  (OSR).  Both  the  Air 
Force  Institute  of  Technology  (AFIT)  and  the  U.S.  Air  Force  Academy  (USAFA) 
have  conducted  research  and  been  involved  with  implementation,  as  has  LMDC. 
But  there  appears  to  be  no  agency  comparable  to  the  Army's  organizational 
effectiveness  program  (and  its  relationship  with  the  Army  Research  Insti¬ 
tute)  or  the  Navy  Personnel  R4>D  Center  (and  its  relationship  with  the 
Office  of  Naval  Research)  for  centralization  and  continuity.  Furthermore, 
there  is  no  assurance  (and  often  explicit  denial)  that  one  area  will  under¬ 
stand  what  the  other  is  doing. 

Another  structura  I  issue  that  has  yet  to  be  reso  I  ved  i  s  the  current 
location  of  the  productivity  enhancement  function.  Not  only  are  management 
engineering  personnel  often  responsible  for  measuring  and  tracking  produc¬ 
tivity  gains,  but  they  are  also  responsible  for  the  establishment  of  man¬ 
power  standards.  As  noted  in  the  1980  Air  Force  Productivity  Symposium 
(Short,  1981),  this  places  the  operational  manager  in  a  difficult  position, 
because  the  same  people  who  record  and  measure  productivity  gains  and  the 
resultant  man-hour  savings  also  reduce  the  manpower  available  to  perform 
the  task.  If  Cyert  and  March's  concept  (1963)  of  organizational  "slack" 
has  merit,  it  does  not  take  much  imagination  to  predict  some  potential 
outcomes  under  these  conditions. 
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A  final  structural  question  involves  the  degree  of  centra  I i zat i on  or 
decentralization  desired  for  effective  implementation.  There  are  obviously 
differing  opinions  even  within  functions.  FASCAP  and  PIF  are  highly  cen¬ 
tralized  as  a  cursory  review  of  AFR  25-3  will  suggest.  On  the  other  hand, 
behavioral  science  efforts  are  highly  decentralized.  Whether  this  has  been 
a  result  of  the  scarcity  of  resources  or  rather  a  failure  to  consider  the 
issues  of  implementation  is  unknown.  But  at  least  one  anecdotal  i  I  lustra¬ 
tion  of  the  varied  impression  of  the  Buckstop  Program  would  indicate  that 
there  are  unresolved  issues  remaining.  Perhaps  the  knowledge  of  the  organ¬ 
izational  theorists  regarding  attempts  to  mix  structural  designs  across 
differing  technologies  could  be  adapted  to  this  problem  and  applied.  Per¬ 
haps  trying  to  imp  I ement  a  decentralized  program  in  a  highly  structured 
organization  is  not  the  most  profitable  approach.  Perhaps  a  review  of  the 
demise  of  programs  such  as  job  enrichment  would  help  answer  some  of  these 
questions.  At  any  rate,  the  entire  area  of  organizational  structure  would 
seem  to  be  ripe  for  study.  It  is  alsoof  di  rect  consequence  for  the  next 
area  of  inquiry. 


I mp I ementat ion 

Certainly  the  question  of  program  implementation,  as  mentioned  above, 
is  not  clear  in  the  Air  Force.  Who  is  responsible  for  implementation? 
Does  the  person  or  agency  responsible  have  access  to  the  necessary  ski  I  Is 
for  behavioral  science  productivity  enhancement?  At  which  level  should 
they  be  attached  to  gain  maximum  effectiveness?  How  do  we  link  research 
and  operational  implementation  most  effectively?  A I  I  these  are  questions 
worthy  of  continued  research  but  they  are  merely  an  initial  level.  A  more 
stimulating  question  relates  to  the  implementation  of  measurement  itself. 
At  least  two  sub-areas  are  worth  examination.  The  first  involves  the 
concept  of  I  inking.  At  what  point  do  we  say  we  are  productive?  Are  we 
real ly  enhancing  productivity  if  we  save  20  man-hours/month  (which  we 
measure)  while,  at  the  same  time,  possibly  increasing  attrition  and  absen¬ 
teeism  (which  we  may  not  measure)?  Our  tendency  has  been  to  examine  pro¬ 
ductivity  enhancement  in  the  short  run,  often  within  six  months  or  a  year. 
Yet  considerable  behavioral  science  research  dating  back  at  least  to  the 
Hawthorne  studies  has  shown  that  short  term  analysis  may  or  may  not  be 
correct.  On  the  one  hand,  short  term  measurement  may  be  unduly  influenced 
by  the  change  process  rather  than  the  change,  leading  to  false  positives. 
On  the  other  hand,  short  term  measurement  may  miss  the  adaptive  and  con¬ 
structive  benefits  noted  in  some  long  term  behavioral  science  efforts.  We 
may  be  focusing  our  efforts  on  that  which  Abernathy  and  Hayes  have  sugges¬ 
ted  may  lead  to  our  decline.  Para  I  lei  to  this  and  the  referenced  work  of 
Tuttle  is  a  related  aspect  of  measurement  particularly  for  the  military: 
That  is  the  issue  of  ultimate  criteria  for  military  effectiveness.  While 
questions  of  word  processing  improvement  and  administrative  processing 
efficiencies  shou I d  not  be  ignored,  the  u 1 1 i mate  questions  of  mi  I itary 
effectiveness  and  efficacy  have  perhaps  received  too  little  attention.  Nor 
will  they  be  easy  to  answer! 


The  second  sub-area  is  one  which  I  have  labele-:  the  iatrogenic  effects 
of  measurement.  Certainly  any  measurement  system  ias  flaws.  But  what  are 


the  consequences  upon  productivity  of  the  measurement  itself?  What  are  the 
consequences  upon  those  people  who  are  the  subjects  of  our  measurement? 
There  is  some  indication  from  the  Orthodox  Job  Enrichment  experience  of 
AFLC  that  measurement  may  influence  a  program.  There  is  also  evidence  that 
secondary  measurement  (that  is,  measurement  not  originally  planned  as  part 
of  the  intervention  but  initiated  separately)  may,  in  fact,  be  a  separate 
intervention  resulting  in  its  own  consequences.  The  best  intentioned 
programs  may  suffer  this  fate.  But  iatrogenics  goes  even  further.  If  we 
implement  a  rigorous  measurement  program,  what  are  the  unintended  conse¬ 
quences?  Argyris  suggests  some  serious  unintended  consequences  of  rigorous 
research  in  his  article  of  the  same  name.  If  those  consequences  can  be 
extrapolated  to  behavioral  science  productivity  efforts,  we  may  find  our¬ 
selves  in  a  rather  paradoxical  paradigm. 


Phi losophies 

This  final  area  is  related  to  the  other  two,  both  directly  and 
indirectly.  Some  may  consider  this  an  area  too  ethereal  to  warrant  study 
while  others  could  argue  that  it  is  the  foundation  of  other  problems. 
Wh  i  I  e  it  may  not  be  an  area  of  d  i  reef  concern  for  those  i  n  vo  I  ved  only  in 
implementation,  it  does  seem  a  worthy  topic  for  researchers  with  ultimate 
consequences  for  everyone.  The  relationship  between  behavioral  science 
theory  and  productivity  is  not  clear.  While  research  such  as  published  by 
Katzell,  Bienstock,  and  Faerstein  (1977),  Guzzo  and  Bondy  (1983),  and 
Katzel  I  and  Guzzo  (1983),  unquestionably  suggests  an  overlap  between  that 
which  is  behavioral  science  and  that  which  is  productivity,  the  magnitude 
of  that  overlap  is  unclear. 

If  one  considers  the  roots  of  the  two  traditions,  some  variance  is 
possibly  suggested.  One  could  suggest  that  the  roots  of  productivity  flow 
from  that  which  we  now  cal  I  scientific  management,  or  Taylorism.  Likewise, 
much  of  what  is  included  in  the  behavioral  science  realm  has  its  roots  in 
the  human  relations  school.  (Whether  one  accepts  the  traditional  arguments 
of  Roeth  I  i  sberger  and  Dickson  (1 939)  and  Franke  and  Kaul  (1978)  or  the 
radical  review  of  Carey  makes  little  difference  for  the  sake  of  this  argu¬ 
ment.)  These  different  backgrounds  might  suggest  that  measuring  "manhours 
saved"  has  little  to  do  with  behav ioral  science  in  a  f undamenta I  sense. 
The  question  one  must  then  ask  is,  "Where  are  we  today?"  Are  we  continuing 
to  diverge  from  that  original  division  or  are  we  beginning  to  merge,  either 
as  a  whole  or  perhaps  through  the  emergence  of  specialties  like  organiza¬ 
tional  behavior? 

If  neither  of  these  alternatives  seems  to  resolve  the  difficulty,  is 
i  t  not  possible  that  the  old  mode  Is  are  outdated?  This  wou I d  suggest  a 
more  radical  approach  such  as  was  presented  by  Stanley  M.  Davis  of  Boston 
University  (1983,  spring)  In  a  colloquium  at  Yale  University.  Perhaps  the 
difficulties  we  are  encounter  ig  are  similar  to  those  encountered  by  the 
new  industrialists  who  attempted  to  see  themselves  through  the  models  of 
agricultural  society  that  preceded  them.  Perhaps  the  productivity  models 
of  the  industrial  age  are  not  the  most  appropriate  tools  to  measure  effec¬ 
tiveness  in  an  age  of  services  and  information. 
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As  is  the  norm,  research  poses  more  questions  than  answers.  That 
seems  to  be  unusual  ly  so  in  this  effort.  It  is  hoped  that,  if  nothing 
else,  these  questions  may  prove  to  be  a  catalyst  for  further  symposium 
discussion. 
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PRODUCTIVITY  RELATED  RESEARCH  IN  THE  LABOR-MANAGEMENT  SERVICES  ADMINISTRATION 


Leon  E.  Lunden 
Department  of  Labor 


There  are  two  programs  of  productivity  related  research  in  the 
Department  of  Labor,  one  in  the  Bureau  of  Labor  Statistics  (BLS),  and  the 
other  in  the  Labor-Management  Services  Administration  (LMSA). 

* 

The  BLS  program  deals  mainly  with  data  collection  and  productivity 
measurement,  and  in  one  respect,  concerns  itself  with  social  and  behavioral 
issues;  namely,  the  Bureau’s  industry  technological  studies  briefly  note 
col  lective  bargaining  provisions  designed  to  ease  the  impact  of  technologi¬ 
cal  change  upon  workers,  but  they  center  on  productive  resources  and  their 
impact  upon  employment,  skill  levels,  training  and  occupational  require¬ 
ments.  Consequently  this  paper  will  concentrate  on  the  LMSA  program. 

The  LMSA  program  is  far  more  modest  than  the  Bureau's.  But  it  is 
firmly  focused  on  workers  and  the  workplace  and  despite  a  decade  of  inter¬ 
mittent  involvement  with  productivity  issues,  can  claim  to  be  the  new  boy 
on  the  block. 

Until  recently,  productivity  and  productivity  improvement  have  been 
peripheral  to  LMSA's  interests.  Research  functioned  to  meet  the  needs  of 
the  Assistant  Secretary  in  his  dual  role  as  chief  adviser  to  the  Secretary 
of  Labor  on  I abor-management  relations  and  as  administrator  of  the  Labor- 
Management  Report ing  and  Disclosure  Act.  Research  priorities  tended  to 
parallel  shifting  interests  in  the  industrial  relations  community  and  was 
designed  to  keep  LMSA’s  finger  on  the  pulse  of  labor-management  relations 
and  to  help  practitioners. 

LMSA  initial  ly  turned  to  productivity  in  1973  through  its  primary 
interest  in  public  sector  labor  relations,  then  a  new  and  growing  area.  It 
supplied  minor  support  to  an  action-research  project  funded  by  other  agen¬ 
cies  involving  Nassau  County,  New  York  and  the  C  i  v  i  I  Service  Emp  I  oyees 
Association  which  were  seeking  to  improve  productivity  in  municipal  service 


ft 

Although  the  BLS  was  not  represented  in  the  conference,  we  feel  that 
it  is  important  to  provide  a  brief  description  of  productivity-related  work 
of  that  agency.  The  BLS  publishes  indexes  of  labor  productivity  and 
compensation  per  hour,  unit  labor  cost,  and  related  measurers  for  broad 
economic  sectors.  For  several  years,  the  principal  effort  to  measure  the 
productivity  of  agencies  in  the  Federal  government  has  been  the  BLS  program 
to  develop  labor  productivity  Indexes  for  a  I  I  government  agencies  with  200 
or  more  employees.  The  program  currently  obtains  data  and  develops 
measures  for  organizational  units  representing  about  64  percent  of  Federal 
employment.  The  BLS  is  also  developing  approaches  to  overcoming  conceptual 
problems  in  product i v i ty  measurement.  Further  information  concerning 
indexes  published  can  be  obtained  by  writing  the  Division  of  Industry 
Productivity  Studies,  Bureau  of  Labor  Statistics,  Washington,  D.C.  20212. 


through  the  bargaining  process,  in  1974,  its  interest  raised  by  its  modest 
involvement  in  Nassau  County,  LMSA  broadened  its  horizons  to  study  produc¬ 
tivity  improvement  incentive  programs  in  five  cities.  The  contractor.  The 
Urban  Institute,  published  a  widely  disseminated  study,  Monetary  Incen¬ 
tives  and  Work  Standards  in  Five  Cities:  Impacts  and  Implications  for  Man¬ 
agement  and  Labor  (Greiner.  Dahl,  Hatry,  &  Mi  liar,  1977). 

In  1975,  Columbia  University  was  given  a  contract  to  study  the  opera¬ 
tion  of  early  reti remen t  provisions  in  the  11-year  contract  between  New 
York  City  newspaper  publishers  and  Local  6  of  the  International  Typographi¬ 
cal  Union.  The  resulting  study.  Printers  Face  Automation,  (Rogers  & 
Friedman,  1980)  also  covered  printers'  attitudes  toward  skill  loss,  their 
adaptation  to  new,  lesser  ski  I  I  requirements  and  the  impact  of  technologi¬ 
cal  change  on  the  union. 

Also  in  1975,  LMSA  provided  funds  to  Lincoln  Fairley  for  completion  of 
a  bibliography  and  the  indexing  of  his  voluminous  study  (1979)  of  the 
operation  of  the  Mechanization  and  Modernization  (M&M)  Agreement  between 
the  Pacific  Maritime  Association  and  the  International  Longshoremen's  and 
Warehousemen's  Union,  an  agreement  that  was  hailed  as  an  innovative  experi¬ 
ment  in  accommodating  to  technological  change.  Fairley  concluded,  however, 
that  the  M&M  plan  was  more  beneficial  to  the  employers  than  to  the 
longshoremen. 

In  1978,  LMSA  provided  funds  to  BLS  to  update  its  illustrative  clause 
provision  study  of  plant  shutdowns,  covering  advance  notice,  interplant 
transfer,  preferential  hiring  and  relocation  allowances.  These  provisions 
applied  as  much  to  the  adjustment  to  technological  change  as  to  plant 
shutdowns. 

In  1981,  LMSA  contracted  for  two  studies  dealing  with  labor-management 
cooperation.  The  first,  a  contract  with  Temple  University,  studied  the 
operation  of  area  labor-management  committees  and  was  publ ished  by  LMSA 
(Leone,  1982).  We  also  contracted  with  Cornel  I  to  study  cooperative  stra+- 
egies  for  strengthening  local  communities  and  for  shoring  up  failing 
companies.  The  result  was  a  book.  Worker  Participation  and  Ownership 
(Whyte,  Hammer,  Meek,  Nelson,  &  Stern,  1983),  which  has  just  been  published 
by  Cornel  I. 

In  1981,  our  Assistant  Secretary,  reacting  to  the  turn  towards  cooper¬ 
ative  relationships  in  the  industrial  relations  community,  established  a 
new  Division  of  Cooperative  Labor-Management  Programs  which  is  reaching  out 
to  participants,  offering  expert  assistance. 

Its  activities  inevitably  brought  a  major  shift  in  priorities  within 
the  Division  of  Research  and  Analysis  towards  labor-management  cooperation, 
productivity  and  change,  including  technological  change.  In  FY  1984,  the 
Division  expects  a  partial  restoration  of  contract  research  funds  lost 
under  previous  budgetary  constraints  and  hopes  for  a  greater  improvement  in 
FY  1985. 


40 


We  are  preparing  for  these  new  funds  and  we  wi  II  be  guided  again  by 
what  is  occurring  in  industrial  relations  and  collective  bargaining  where 
significant  changes  are  underway.  These  are  occurring  at  the  highest 
levels  of  unions  and  corporations  (the  strategic  level  of  decisionmaking), 
in  col  lective  bargaining  practices  and  outcomes,  and  at  the  workplace. 
There  is  a  growth  in  cooperative  processes,  wi I lingness  by  some  unions  to 
save  economical  ly  distressed  companies  by  making  contract  concessions  and  a 
willingness  by  some  managements  to  open  up  decisi onmak i ng  to  emp I  oyee 
participation. 

Research  directions  indicated  by  these  events  briefly  are  as  follows: 

1.  We  need  to  determine  which  of  the  changes  are  permanent  and  which 
are  transitory  and  what  the  long-run  impacts  may  be  for  coopera¬ 
tion  and  productivity. 

2.  We  need  to  examine  more  closely  the  persistence  of  impediments  to 
cooperation  and  change  among  workers,  unions  and  managers,  in 
order  to  provide  data  to  decisionmakers  seeking  to  cope  with  these 
problems. 

3.  We  need  to  examine  how  cooperation  and  change  has  affected  manage¬ 
ment  and  unions  and  what  kinds  of  responses  each  has  developed  to 
cope  with  new  situations.  We  are  concerned  with  the  evolution  of 
institutions  and  their  ability  to  cope  flexibly  with  changes. 

4.  We  have  to  examine  the  impacts  of  change,  especial  ly  techno  I  og  i  ca  I 
change,  on  workers  and  their  jobs.  This  raises  issues  of  job 
content,  skill  requirements,  job  satisfaction,  job  stress,  worker 
earnings  and  job  security,  al  I  of  which  are  concerned  with  how 
workers  cope  as  individuals. 

5.  Final  ly,  we  have  to  try  once  more  to  measure  the  effectiveness  of 
cooperative  efforts,  an  evaluation  that  has  so  far  eluded 
researchers.  A  systematic  approach  would  permit  practitioners  to 
fol low  their  own  committees  and  to  adjust  faltering  committees  as 
needed. 

These,  thus,  will  be  LMSA’s  general  research  directions,  examining 
productivity  issues  within  the  context  of  industrial  relations.  They  mark 
a  significantly  greater  involvement  in  productivity  than  in  the  past.  The 
pace  of  the  research  wi I  I  depend  upon  budget  al  located  to  LMSA  in  FY  1984, 
1985  and  beyond. 

Final  ly,  LMSA  hopes  this  symposium  will  act  as  a  catalyst  towards  the 
formation  of  an  information  exchange  network  so  that  we  can  be  aware  of 
everybody  else’s  research  activities,  can  reach  out  to  each  other  for 
advice  and  consultation  and  can  explore  areas  of  possible  joint  effort. 
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PRODUCTIVITY  RESEARCH  IN  THE  DEPARTMENT  OF  DEFENSE 


Richard  J.  Power 

Defense  Productivity  Program  Office 


Yes,  there  is  a  Department  of  Defense  (DOD)  Productivity  Program!  A I  I 
one  has  to  do  is  look  through  the  subject  index  of  DOD  pub  I i cat  ions  and  you 
will  find  that  DOD  D i rect i ve  501 0.3 1  carr i es  this  title.  This  is  a  broad  I  y 
written  document  which  touches  upon  the  essential  characteristics  of  the 
Department  program.  These  are  productivity  measurement,  enhancement,  and 
evaluation.  It  is  a  classical  approach.  Measurement  establishes  a  base¬ 
line,  enhancement  initiatives  provide  a  means  of  improving  productivity, 
and  eva  I  uation  of  resu  I  ts  updates  the  measurement  base  and  assesses  the 
outcome  of  enhancement  intitiati ves. 

Approaches  to  productivity  enhancement  are  grouped  into  three  general 
areas  within  the  program.  These  are  operational  improvement  and  resource 
determination,  productivity  enhancing  capital  investment,  and  work  force 
motivation.  While  these  enhancement  approaches  are  identified  as  separate 
elements  both  in  the  DOD  directive  and  supporting  DOD  instructions,  they 
are,  in  fact  parts  of  an  interrelated  approach  to  improvement.  For 
example,  one  of  the  recent  OSD  POM  (Program  Objectives  Memorandum)  (budget) 
initiatives  is  the  direction  of  efficiency  reviews  (operational  improve¬ 
ment)  of  a  I  I  support  functions  that  are  not  subject  to  contract  perform¬ 
ance.  Air  Force,  in  a  recent  briefing  on  their  efficiency  review  program, 
stated  a  need  for  productivity  enhancing  capital  investment  (PEC l )  funding 
to  finance  improvements  identified  during  these  reviews.  The  effect  of  the 
improvements  upon  the  work  force  involved,  as  well  as  involvement  of  the 
work  force  in  the  review  process,  must  also  be  a  consideration  in  order  to 
gain  f  u  I  I  potential  from  an  efficiency  review. 

The  Defense  Productivity  Program  Office  (DPPO)  provides  policy  guid¬ 
ance  and  management  for  OSD.  The  program  is  managed  through  a  network  of 
principals  in  each  service  and  agency  and  a  subnetwork  of  program  element 
managers  (PECI/WFM  (work  f orce  mot i vat i on)/0perat i ona  I  I  mprovement  and 
Measurement).  At  the  OSD  level  we  are  currently  identifying  productivity 
impact  offices  and  program  interrelationships  in  order  to  improve  the  OSD 
policy  direction  and  information  chains. 

In  the  area  of  product  ivity  research,  DPPO  is  actively  involved  in 
internal  research  (staf f-accomp  I  ished)  or  in  managing  contractor  accom¬ 
plished  research.  Internally  we  are  working  with  the  Naval  Postgraduate 
School  on  incorporating  sensitivity  and  risk  analysis  into  the  OSD  major 
PEC  I  and  on  the  improvement  of  the  DOD  guidance  on  management  of  work  force 
motivation  efforts.  With  the  assistance  of  the  Naval  Postgraduate  School 
and  a  University  of  Maryland  professor  on  sabbatical  leave,  research  has 
been  undertaken  to  correlate  trends  in  the  DOD  manpower  data  base  and 
productivity  data.  This  attempt  to  correlate  trends  has  thus  far  been 
inconclusive  due  to  differences  in  data  structures. 

In  the  area  of  operational  i mprovement  and  resource  determination, 
DPPO  has  sponsored  applied  research  in  the  development  of  a  computei — aided 
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time  standards  system.  This  system  provides  for  operational  improvemi-nf 
through  a  network  linking  information  bases  across  DOD.  The  time  required 
ho  develop  standards  is  reduced  through  the  use  of  a  computer  fo  research 
data,  calculate,  print,  and  store  the  desired  resource  standard. 

Another  research  project  initiated  by  OSD,  the  analysis  of  the  appli¬ 
cation  of  private  sector  incentive  systems  to  DOD,  is  currently  under  DPa0 
management.  In  this  project  the  character i st  ics  of  the  most  common  per¬ 
formance-based  incentive  systems  in  the  private  sector  were  identified. 
These  and  the  DOD  experience  gained  in  per formance-based  incentive  systems 
(PBIS)  experiments  will  be  used  to  prepare  guide  I i nos  to  aid  in  DOD  use  of 
incentive  systems. 

During  the  next  fiscal  year  the  fol lowing  topics  will  be  proposed  as 
subjects  for  additional  research. 

Impact  of  quality  circles  within  DOD 

—  Quantification  of  PEC  I  potential 

Improvement  in  PEC  I  selection  process 

—  Determination  of  limits  of  work  measurement  cost  effective¬ 
ness  and  development  of  application  guidance 

—  Model  work  force  motivation  policy  to  improve  effectiveness 

The  areas  where  future  research  could  enhance  the  effectiveness  of  DOD 
productivity  efforts  are: 

—  Does  concentration  on  quality  result  in  increased  employee 
commitment  and  ultimately  improved  productivity? 

—  What  should  the  future  direction  of  participative  management 
i n  DOD  be? 

—  What  is  the  best  method  for  introduction  of  new  technology 
in  the  DOD  environment? 
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RESEARCH  NEEDS  TO  SUPPORT  PRODUCTIVITY  IMPROVEMENT  EFFORTS 
IN  THE  DEPARTMENT  OF  DEFENSE 


Karen  C.  A Iderman 

Office  of  the  Assistant  Secretary  of  Defense 
(Manpower,  Reserve  Affairs,  and  Logistics) 


The  Department  of  Defense  is  facing  an  era  in  which  budget  require¬ 
ments  will  far  outstrip  the  amount  of  avai  I  able  funding.  We  are  faced  with 
options  to  do  less  or  find  ways  to  do  with  less  through  productivity 
improvement. 

Defense  has  a  pol  icy  that  productivity  i mprovement  i s  everybody's 
business,  and  we  are  hoping  to  overcome  the  bureaucratic  tendency  that 
"when  something  is  everybody's  business,  its  nobody's  business." 

Dr.  Lawrence  Korb,  Assistant  Secretary  for  Manpower,  Reserve  Affairs, 
and  Logistics  (MAR&L),  is  interested  in  gaining  a  more  comprehensive  view 
of  the  relative  level  of  effort  of  research  and  studies  in  the  productivity 
improvement  arena.  This  interest  not  only  is  prompted  by  internal  DOD 
objectives  to  improve  the  efficiency  of  our  operations  but  also  is  in 
response  to  national  concerns.  Indicative  of  that  concern,  the  White  House 
Conference  on  Productivity  will  be  held  this  fall.  The  role  of  the 
research  and  development  community  in  improving  productivity  is  one  of  the 
central  themes  of  this  conference. 

We've  tried  to  satisfy  Dr.  Korb's  questions  regarding  RDT&E's 
(Research,  Development,  Test,  and  Evaluations's)  involvement  in  productiv¬ 
ity  issues.  However,  out  of  the  $23  bi  I  I  ion  dollar  expenditure,  we  could 
find  only  $2  to  $4  mil  lion  targeted  in  this  arena.  Moreover,  we  later 
learned  that  that  funding  level  had  since  declined  by  more  than  half  as  a 
result  of  Navy  decisions. 

We  think  there  is  more  than  $2  to  $4  mi  I  I  ion  being  spent  in  produc¬ 
tivity  research;  nevertheless.  Dr.  Korb  put  the  question  to  the  services  in 
a  June  6  memo.  Both  Dr.  Korb  and  Jerry  Calhoun,  Acting  Principal  Deputy  in 
the  Office  of  the  Secretary  of  Defense  (MRA&L),  strongly  bel  ieve  that  we 
should  identify  research  and  study  efforts  on  methods,  strategies,  and 
options  for  achieving  and  measuring  manpower,  training,  and  capital  invest¬ 
ment  efficiency;  and  that  we  should  exploit  the  results  of  these  efforts  in 
order  to  be  more  enlightened  policymakers. 

The  responses  to  Dr.  Korb's  inquiry  may  direct  us  in  many  ways. 

Service  responses  may  in  fact  indicate  that  a  lot  is  going  on,  in 
which  case  we  wi  I  I  try  to  learn  what  we  can  and  focus  some  effort  in  the 
th i n  areas. 

Responses  may  indica+e  that  not  too  much  is  going  on.  In  this  case  we 
wil  I  evaluate  strategies  to  generate  additional  focus  on  research  and 
eva I uat i on.  Perhaps  we  cou Id  interest  the  Defense  Science  Board  in  the 
i  ssue. 
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We  be  I  ieve  the  research  and  engineering  (R&E)  community  has  much  to 
offer  in  this  arena.  We  in  defense  need  a  I  I  the  help  we  can  get  to  stretch 
I imited  resources  around  expanding  workloads.  So  don't  hide  your  I ight 
under  a  basket,  or  let  your  insights  be  filtered  out  because  they  don’t  fit 
precisely-established  information  networks. 
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EDUCATION'S  CONTRIBUTION  TO  PRODUCTIVITY 


Edwin  Dean 

National  !ns+itute  of  Education 


In  1981,  NIE's  Program  on  Education  Finance  began  a  program  of 
research  on  education's  contribution  to  productivity  growth  in  the  national 
economy . 

The  initiation  of  this  research  was  motivated  by  concern  for  the 
decline  in  productivity  growth  and  by  the  substantial  body  of  research 
which  concludes  that  education  has  been  the  source  of  a  substantial  portion 
of  past  productivity  growth.  For  example,  Edward  Denison  (1974,  1979) 
concluded  that  of  the  2.4  percent  average  annual  growth  in  national  income 
per  person  employed,  over  the  period  1948-73,  education  was  the  source  of 
0.5  percentage  points.  A  residual  of  1.4  percent  was  unexplained  in 
Den  i son's  ana  lysis. 

At  the  same  time,  economists  recognized  that  the  research  methods  used 
in  the  "growth  accounting"  literature  and  the  closely  related  human  capital 
literature  were  not  free  of  problems.  A  number  of  difficult  methodological 
and  empirical  problems  had  not  been  resolved  (and  are  still  not  resolved). 
As  one  intriguing  reflection  of  these  problems,  when  Ed  Denison  completed 
his  work  for  1973-76,  he  found  that  the  productivity  growth  rate  had 
slipped  to  a  negative  -0.5  percent  per  year,  whi le  the  contr i but i on  of 
education  had  risen  to  0.9  percent.  Meanwhi  I  e,  the  residual  had  become 
negative.  Referring  to  his  1973-76  results  as  a  whole,  Denison  wrote, 
"What  happened  is,  to  be  blunt,  a  mystery." 

NIE's  research  program  was  designed  to  contribute,  in  a  modest  way,  to 
the  understanding  of  education's  role  in  productivity  growth  and  to  the 
examination  of  related  difficult  policy  problems. 


N I E-Sponsored  Research 

In  one  of  a  series  of  studies  sponsored  by  NIE,  Dale  Jorgenson  of 
Harvard  University  (1982)  found  that  education  accounted  for  almost  one- 
fifth  of  the  productivity  growth  over  the  years  1948-73.  He  also  pin¬ 
pointed  some  deficiencies  in  growth  accounting  as  usually  practiced:  for 
example,  it  does  not  take  account  of  the  impact  of  education  on  the  non- 
market  activities  of  people  employed  in  the  labor  market  or  on  the  activi¬ 
ties  of  those  not  participating  in  the  labor  market. 

f  Measurement  of  education's  contribution  to  productivity  growth  is 

usually  confined  to  education's  effect  on  the  quality  of  the  labor  input. 
Nonetheless,  education  can  affect  productivity  through  a  separate  influence 
on  the  rate  of  technological  change.  In  another  NIE  study,  Edwin  Mansfield 
of  the  University  of  Pennsylvania  (1982)  explored  the  effects  of  education 
on  the  cost  of  generating  technological  change  and  the  rate  of  diffusion  of 
innovations.  He  concluded  that  current  investments  in  education  reduce  the 
costs  of  techno  I og i ca I  change  because  they  push  the  supply  curves  for 


scientists  and  engineers  to  the  right.  He  also  presented  evidence  indi¬ 
cating  that  the  rate  of  diffusion  of  inno'ations  is  positively  related  to 
the  education  of  the  personnel  making  the  decisions  about  production 
techn i ques. 

Robert  Haveman  and  Barbara  Wolfe  of  the  University  of  Wisconsin 
(1982),  noted  that  the  standard  approaches  to  measuring  the  economic  bene¬ 
fits  of  education — the  human  capital  and  growth  accounting  approaches-- 
yield  partial  measures  of  these  benefits.  For  example,  on  the  output  side, 
these  approaches  focus  on  GNP  or  some  other  simi I ar  national  income 
accounting  measure.  Haveman  and  Wolfe  examined  a  broad  range  of  positive 
(and  a  few  negative)  effects  of  education  on  economic  we  I  I -being  that  are 
not  measured  through  standard  calculations  of  productivity.  These  include 
positive  effects  on  children's  nutrition,  children's  future  incomes,  and 
efficiency  in  consumption. 

Finis  Welch  and  Mark  Plant  of  UCLA  (1982)  contended  that  the  standard 
methods  of  growth  account i.ng  are  a  reasonable  convention  for  simple  meas¬ 
urement  of  factor  contributions  where  outputs  are  we  I  I  measured  and  where 
factor  growth  is  exogenous.  These  techniques  are  less  desirable  for  educa¬ 
tion  and  other  forms  of  producer  capital  which  are  legitimately  viewed  as 
intermediate  products.  Welch  and  Plant  proposed  that  we  measure  the  con¬ 
tributions  of  intermediate  inputs  such  as  education  by  using  tools  similar 
t  those  used  to  analyze  consumer's  surplus. 

In  recent  years,  a  number  of  researchers  have  suggested  that  Americans 
are  being  "over-educated."  The  returns  to  investment  in  postsecondary 
education,  in  particular,  are  supposed  to  have  fa  I  I en  relative  to  the 
returns  to  high  school  education.  If  this  is  the  case,  it  is  doubtful  that 
continued  expansion  of  postsecondary  education  is  productive. 

In  a  separate  study,  not  yet  concluded,  Welch  and  Plant  are  subjecting 
this  body  of  research  to  careful  scrutiny.  They  are  taking  into  account 
not  only  workers'  education  levels  and  ages,  but  also  their  amount  of  work 
experience,  in  their  study  of  the  returns  to  postsecondary  education. 


Unresolved  Fundamental  Research  Questions 

Scholars  of  the  contribution  of  education  to  economic  productivity 
have  labored  mighti  I  y,  but  without  complete  success,  to  resolve  some  funda¬ 
mental  analytical  problems  affecting  this  research  field.  Excel  lent 
reviews  of  these  problems  can  be  found  in  articles  by  Sherwin  Rosen  (1977) 
and  Mark  B I aug  (1976). 

Two  of  these  persistent  problems  relate  to  the  causal  significance  of 
the  observed  statistical  link  between  education  and  earnings.  First,  it  is 
quite  difficult  to  determine  the  extent  to  which  a  correlation  between 
people's  abi  I  ities  and  their  education  attainments  explains  that  I  ink. 
Second,  the  "screening  hypothesis" — the  argument  that  the  education/earn¬ 
ings  link  is  explained  by  emp  loyers'  use  of  education  as  a  credential  in 
hiring  and  promotion  decisions — has  not  been  definitively  rejected. 
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Some  researchers  have  attempted  to  measure  the  direct  impact  of  educa¬ 
tion  on  productivity,  without  inferring  this  impact  through  examination  of 
education's  effect  on  earnings.  Studies  by  David  Wise  (1975),  of  an  auto- 
mobi le  manufacturing  firm,  and  by  Stanley  Ho.owitz  and  Al Ian  Sherman 
(1980),  of  the  productivity  of  ship  repair  workers,  have  been  suggestive 
but  far  from  definitive. 

Two  further  research  questions  deserve  comment  even  in  a  summary 
review.  First,  we  need  methods  of  measuring  the  productivity  of  education¬ 
al  institutions,  and  causes  of  changes  in  their  productivity.  The  presen¬ 
tation  of  my  col  league  Gai  I  MacCo  I  I  includes  discussion  of  this  issue.  We 
also  need  measures  of  the  quality  of  education,  so  that  "education"  can  be 
measured  by  variables  other  than  numbers  of  years  in  school  or  earned 
certificates  or  degrees. 


Unresolved  Policy  Issues 

An  economist  interested  in  policies  for  increasing  the  contribulion  of 
education  and  training  to  economic  productivity  is  likely  to  examine  educa¬ 
tional  policy  from  the  perspective  of  concepts  such  as  efficiency,  incen¬ 
tives,  and  the  a  I  location  of  resources. 

1.  The  National  Commission  on  Excel  I ence  in  Education  has  emphasized 
the  issue  of  educational  quality.  The  quality  of  education  and  the  effi¬ 
ciency  of  our  institutions  are  in  al  I  likelihood  functions  of  the  incentive 
structures  faced  by  students,  teachers,  and  adm i n i strators.  NIE  is  cur¬ 
rently  preparing  to  sponsor  a  study  of  the  role  of  economic  and  non¬ 
economic  incentives  in  recruiting  and  retaining  high  quality  teachers.  We 
should  also  enquire  into  the  reasons  for  the  acquiescence  of  policymakers 
in  high  school  graduation  requirements  that  place  little  emphasis  on  mathe¬ 
matics  and  science:  What  roles,  and  why,  have  parents,  students,  and 
school  personnel  played  in  establishing  the  current  requirements? 

2.  If  high  school  systems  were  to  place  less  emphasis  on  vocational 
education  and  more  on  basic  ski  I  Is,  would  high  school  students'  future 
earnings  be  enhanced? 

3.  If  specific  job  skills  were  to  be  taught  increasingly  by  employers 
and  less  by  educational  institutions,  would  workers'  productivity  be  en¬ 
hanced?  Would  their  future  job  mobi I ity  be  adversely  affected?  Should  tax 
policies  encourage  greater  corporate  training  of  employees? 

4.  As  our  economy  becomes  more  and  more  technical  ly  sophisticated, 
will  highly  skilled  personnel  be  produced  in  adequate  numbers?  (Ongoing 
work  at  the  Bureau  of  Labor  Statistics  and  the  National  Science  Foundation 
addresses  some  aspects  of  this  complex  issue,  but  with  little  attention  to 
educational  policies,  practices  or  institutions.) 

Two  words  of  caution  are  appropriate:  First,  while  the  goals  of 
overa  I  I  economic  efficiency  and  higher  educational  attainment  for  low 
socioeconomic  status  students  are  sometimes  compatible,  it  would  be  a 
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mistake  to  assume  that  this  is  always  so.  Second,  specialists  in  the 
economics  of  education  are  sometimes  tempted  to  exaggerate  the  degree  of 
certainty  attached  to  the  conclusion  that  education  and  training  make  major 
contr i bu t i ons  to  econom ic  productivity.  They  should  be  modest  in  their 
claims  and  the  public  should  be  wary  of  exaggerated  claims. 
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APPROACHES  TO  PRODUCTIVITY 
IN  THE  STUDY  OF  ELEMENTARY  AND  SECONDARY  EDUCATION 

Gail  S.  MacCol I 

National  Institute  of  Education 


Research  on  productivity-related  issues  in  elementary  and  secondary 
education  has  taken  a  number  of  forms.  Each  has  been  concerned  with  the 
enhancement  of  learning,  but  from  its  own  particular  perspective. 

Studies  of  instructional  practice.  Researchers  concerned  with  learn¬ 
ing,  and  with  how  to  arrange  instruction  so  as  to  foster  student  learning, 
ha ve  focused  on  the  mater i a  I s  and  processes  of  instruction.  Curricular 
studies,  concerned  with  what  is  to  be  taught  and  with  ways  of  packaging 
ski  I  Is  and  concepts  so  that  they  can  be  conveyed  to  students,  form  one 
branch  of  instructional  studies.  Of  more  concern  to  this  conference, 
another  branch  has  explored  how  these  ski  I  Is  and  concepts  are  best  conveyed 
through  the  acts  of  the  individual  teacher.  Studies  of  the  act  of  teaching 
can  be  further  divided  into  those  that  deal  with  teacher- 1  earner  dyad,  and 
those  that  stress  management  of  the  classroom  as  a  whole.  For  the  most 
part,  studies  of  instructional  practice  have  treated  the  classroom  as  a 
self-contained  unit,  and  have  been  conducted  at  a  "micro"  level,  using 
experimental  or  observational  data. 

The  search  for  determinants  of  educational  outcomes.  At  the  other  end 
of  the  scale,  a  number  of  studies  have  sought  to  identify  determinants  of 
educational  outcomes,  based  on  aggregate,  cross-sectional  measures  of 
student  achievement  and  school,  student,  and  teacher  characteristics. 
Possible  determinants  have  included  student  socioeconomic  status,  financial 
and  other  resources  avai I  able  to  the  school,  class  size,  teacher  qua  I  if i ca¬ 
tions,  and  teacher  characteristics.  These  studies  have  demonstrated  that 
student  fami ly  background  is  a  strong  predictor  of  student  achievement,  but 
beyond  that  the  results  are  general  ly  inconclusive.  Though  the  sophistica¬ 
tion  of  studies  of  this  kind  has  increased  in  recent  years,  the  "black  box" 
manner  in  which  they  treat  the  actual  delivery  of  education  has  been  much 
criticized. 

"Effective  schools"  studies.  Dissatisfaction  with  the  apparent  con¬ 
clusions  of  educational  outcomes  research  generated  a  number  of  efforts  in 
recent  years  to  identify  "school  effects"  on  outcomes.  The  prototypical 
approach  in  this  class  of  study  is  to  identify  (on  the  basis  of  standard¬ 
ized  achievement  test  scores)  schools  that  appear  to  be  doing  substantial  ly 
better  than  other  schools  with  comparable  student  populations,  and  to  poke 
about  in  such  schools  to  see  how  they  differ  from  negative  outlier  schools. 
Researchers  have  considered  a  broad  range  of  possible  contributors  to 
school  effectiveness,  and  this  line  of  work  has  resulted  in  lists  of 
factors  of  a  mixed  and  general  nature:  effective  schools  are  said  to  have 
clear  achievement  goals,  an  orderly  climate,  strong  instructional  leader¬ 
ship  from  the  principal,  an  articulated  curriculum,  and  so  on.  Nearly  al  I 
studies  have  been  conducted  at  the  level  of  elementary  education,  and  most 
have  focused  on  schools  with  disadvantaged  student  populations.  Their 
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findings,  though  not  very  precise,  have  become  the  basis  for  numerous 
school  improvement  efforts  throughout  the  nation. 

The  emergence  of  the  "effective  schools"  focus  signals  a  growing 
rea I i zat i on  that  educat ion  is  a  collective  endeavor.  The  individual 
teacher  is  critical  to  the  process,  but  his  or  her  effort  is  importantly 
shaped  by  the  local  institution  in  which  teaching  takes  place,  and  by  rules 
and  policies  from  above  as  interpreted  in  the  local  context. 

Schools  as  work  organizations.  A  number  of  recent  studies  have  aban¬ 
doned  the  individual  model  of  teaching,  in  favor  of  viewing  the  school  as  a 
work  group.  Such  studies  have  suggested,  for  example,  that  schools  in 
which  teachers  regularly  interact  around  instructional  issues  and  seek 
coordinated  solutions  to  i  nstruct  i  ona  I  problems  are  more  effective  than 
those  that  fol low  the  traditional  practice  of  a  I  lowing  teachers  to  work  in 
isolation  from  each  other.  Col  legial  interaction  goes  against  professional 
norms,  however;  it  needs  active  encouragement  from  the  principal  or  other 
school  leader,  and  is  rendered  more  likely  if  teachers  have  been  selected 
in  a  manner  that  fosters  a  disposition  to  col  legiality. 

Studies  of  the  principa I  ship.  The  emergence  of  "principal's  leader — 
ship"  as  a  factor  in  school  effectiveness  has  prompted  a  number  of  investi¬ 
gations  into  the  behavioral  meaning  of  the  term.  Education  has  seen  a 
number  of  time-use  studies  that  demonstrate  that  principals’  days  are 
fragmented,  highly  interactive,  and  little  devoted  on  the  surface  to 
matters  of  instruction.  Researchers  seeking  to  go  beyond  these  findings 
have  asked  how  effective  principals  define  and  convey  educational  goals  for 
their  school;  find  ways  to  reward  able  teachers  and  to  deal  with  those  who 
are  not  performing  well;  support  teachers'  efforts  to  improve;  and  buffer 
the  instructional  core  by  dealing  themselves  with  discipline  problems  and 
parent  and  community  demands.  The  question  as  to  whether  "instructional 
leadership"  and  "administrative  management"  are  conflicting  or  compatible 
roles  is  currently  the  subject  of  considerable  debate. 

Again,  studies  have  focused  primari  ly  on  elementary  schools.  Such 
schools  are  general  ly  sma  I  I  enough  to  permit  frequent  face-to-face  interac¬ 
tion  between  teachers  and  the  principal,  and  typically  do  not  have  addi¬ 
tional  hierarchical  levels.  The  situation  in  a  large  secondary  school  is 
quite  different,  and  research  has  only  begun  to  explore  what  makes  a 
productive  school  in  a  more  complex  setting. 

Final  ly,  there  is  research  that  grows  out  of  concerns  about  pol icy. 
Educat i on  takes  place  in  a  context  that  is  heavily  poli cy- i nf I uenced. 
Matters  that  in  a  private  organization  might  be  determined  by  local  manage¬ 
ment,  such  as  the  pay  structure  and  employee  selection  and  assignment 
policies,  are  heavily  affected  by  state  law  and  regulation  and  by  contrac¬ 
tual  provisions.  There  is  a  growing  body  of  research  on  the  effects  of 
collective  bargaining  (more  precisely,  of  particular  contract  provisions) 
on  the  conduct  of  education:  it  includes  both  econometric  analyses  (e.g., 
of  the  effect  of  contract  provisions  on  teacher  time  at  locations),  and 
observational  studies. 
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Policy  questions  often  gal  lop  in  advance  of  research  that  might  bear 
on  them,  and  education  provides  graphic  examples  of  this.  Assumptions 
about  productivity  underlie  several  types  of  legislation  concerning 
teachers  that  are  before  states  currently:  competency  testing  laws 
designed  to  screen  out  the  unfit,  provisions  for  a  mentored  probation 
period  for  the  beginning  teacher,  merit  pay  and  "master  teacher"  proposals. 
Somewhat  different  assumptions  underlie  proposals  for  voucher  schemes  or 
tuition  tax  credits.  The  concern  for  principals'  leadership  is  being 
translated  into  new  schemes  for  testing  and  screening  candidates  for  that 
position,  and  districts  are  beginning  to  bu  i  Id  student  performance  more 
heavily  into  principal  and  teacher  evaluation  than  heretofore. 

The  recent  I y  released  report  of  the  National  Commission  on  Excel  I  ence 
in  Education  (1983,  April),  with  its  recommendations  concerning  time  spent 
in  school  and  its  a  I  location,  salary  and  career  structures  for  teachers  and 
the  like,  is  likely  to  increase  the  demand  for  policy-driven  research  on 
school  effectiveness  or  producti vity.  This  will  create  both  a  demand  for 
new  studies  and  a  need  to  translate  into  the  educational  setting  estab¬ 
lished  findings  from  productivity  research  in  other  sectors.  Areas  partic¬ 
ularly  I  i ke I y  to  be  addressed  include: 

Studies  of  rewards  and  incentives  in  teaching,  and  their  effects 
on  retention  and  performance; 

Studies  of  means  to  improve  teacher  performance  other  than 
through  incentives:  for  example,  through  in-service  training, 
coaching  or  pairing  of  teachers,  and  increasing  the  degree  to 
which  instruction  becomes  a  col lective  rather  than  an  individual 
endeavor. 

Studies  of  performance  change  in  school  to  suggest  how  poor 
schools  can  become  better  and  what  contributes  to  a  school's 
dec  I i ne.  (There  is  a  we  I  I -developed  I iterature  on  change  proces¬ 
ses  in  schools,  but  it  has  grown  out  of  an  interest  in  the 
adoption  of  innovations  rather  than  from  a  broad  interest  in 
productivity  improvement.) 

Explorations  of  management  support  for  effective  education  at  the 
school  and  district  level. 


Final  ly,  there  may  once  again  be  a  re-evaluation  of  the  content  of 
what  is  taught.  Questions  of  content  have  been  surprisingly  inconspicuous 
in  educational  effectiveness  studies  to  date. 
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Office. 


53 


NAVY  CIVILIAN  PERSONNEL  PRODUCTIVITY  ENHANCEMENT 


Dorothy  M.  Meletzke 

Navy  Civilian  Personnel  Policy  Division 


The  Navy  Civilian  Per sonne  I  Po I i cy  D i v i s i on  (OP- 14)  d i rect I y  supports 
al  I  areas  of  research,  development,  and  studies  (RD&S)  pertaining  to  per¬ 
sonnel  management.  These  supported  areas  include,  but  are  not  limited  to, 
efforts  involving  productivity  enhancement.  Within  the  RD&S  arena,  OP- 14 
coordinates  and  reviews,  with  advice  and  guidance  from  supporting  agents, 
(i.e.,  the  Office  of  Nava  I  Research  (ONR),  the  Havy  Personnel  R&D  Center 
(NPRDC),  the  Research,  Development,  and  Studies  Qranch  of  the  Office  of  the 
Chief  of  Naval  Operations  (OP- 1  15),  the  Center  for  Naval  Analyses  (CNA), 
and  private  contractors),  various  research  projects  pertaining  to  personnel 
management. 

OP-14  utilizes  the  information,  insight,  and  knowledge  obtained  from 
these  projects  in  many  ways.  This  information  aids  OP-14  personnel  in 
formulating  policy  which  may  apply  to  a  I  I  Navy  civilian  personnel.  It  is 
also  used  to  respond  to  Congressional  inquiries  and  other  requi remen ts 
imposed  by  various  governmental  agencies. 

OP- 14  is  investing  resources  on  several  topical  areas  pertaining  to 
productivity  enhancements  for  the  Navy  civilian  community.  These  efforts 
are  grouped  into  six  categories  in  order  to  provide  some  continuity. 
Although  these  groupings  are  somewhat  artificial,  there  is  a  commonality 
which  runs  throughout,  and  a  I  I  have  some  focus  on  personnel  management. 

Fof  lowing  is  a  brief  description  of  the  six  areas  and  what  OP- 14  has 
done  and  is  doing  within  each.  There  is  also  an  indication  of  what  types 
of  efforts  OP-14  believes  should  be  researched  or  studied  within  each  of 
the  areas. 


Manpower  Issues 

OP-14  is  supporting  several  projects  designed  to  assess  the  future 
requirements  and  future  avai  labi  I  ity  of  personnel  in  selected  critical 
occupations.  Another  effort,  a  "replacement  cost"  project,  is  currently 
underway;  it  is  designed  to  ascertain  the  most  effective  way  of  obtaining 
journey  level  industrial  engineers.  The  question  is  whether  it  is  more 
efficient  to  hire  these  engineers  at  the  f  u  I  I  performance  level  or  to  hire 
trainees  and  provide  career  ladders  for  them. 

System  dynamics  models  are  being  developed  to  assess  the  impact  of  new 
policy  or  proposed  policy  changes  on  selected  work  force  characteristics. 

In  addition,  more  research  needs  to  be  conducted  in  the  areas  of  the 
"work  force  mix"  (mi  I  itary/ci  v  i  !i  an/contractor)  and  the  ability  to  success¬ 
fully  match  people  with  suitable  jobs. 
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OP-14  is  supporting  a  development  effort  designed  to  determine  the 
most  efficient  size  to  prov i de  high  quality  serv i ces  for  operating  ci v i  I  i an 
personnel  offices.  This  question  has  been  asked  many  times:  Is  it  more 
productive  to  have  a  large  consolidated  office  servicing  many  employees  or 
a  sma I  I  er  spec i a  I i zed  of  f i ce? 

Future  research  needs  exist  in  determining  the  most  effective  usage  of 
the  civilian  work  force.  The  concept  of  "cross-craft i ng"  or  "cross-train¬ 
ing,"  especially  in  industrial  settings,  is  a  prime  candidate  for  future 
research.  Down  time  occurs  because  of  the  observance  of  "occupational 
spec i a  I i t ies"  within  the  highly  unionized  i ndustr i a  I  settings  of  the  ci  v i  I  - 
ian  work  force.  Also,  better  methods  for  attracting  and,  more  importantly, 
retaining  women  and  minorities  is  an  important  issue  at  this  time. 


Performance  Measures 

In  the  past  two  years  OP-14  has  been  heavily  involved  in  two  studies 
designed  to  identify  the  duties  and  responsibilities  of  Navy  civilian 
managers.  Survey  and  interview  methodologies  were  employed  to  ascertain 
the  important  aspects  of  the  managers  jobs.  These  findings  are  being  used 
to  help  develop  better  training  plans,  selection  criteria,  and  performance 
standards. 

A  clearer  understanding  of  the  organization's  value  system  would 
enable  management  to  be  more  responsive  to  the  needs  of  the  total  organiza¬ 
tion.  Specifically,  there  is  a  need  for  more  research  in  the  measurement 
of  "white-col  I  ar"  and  "managerial"  performance.  There  is  also  a  need  to  be 
able  to  measure  performance  on  a  "unit"  or  "organizational"  level. 


Employee  Attitudes 

In  the  past,  several  surveys  have  been  administered  to  different 
subgroups  of  the  work  force  in  an  attempt  to  determine  the  impact  of  the 
various  policy  and  procedural  changes  (e.g.,  Merit  Pay,  Basic  Performance 
Appraisal  Plan  (BPAP),  pay  caps)  on  employees'  morale.  Results  from  these 
efforts  have  been  given  to  Congress  for  consideration  whi le  reviewing 
pol icy  proposals.  Results  have  also  been  given  to  operating  civi  I  ian 
personnel  offices  to  help  facilitate  the  implementation  of  new  changes. 

Research  needs  to  be  conducted  in  areas  which  affect  employee  atti¬ 
tudes  and  thus  the  productivity  of  the  individual.  Some  areas  for  investi¬ 
gation  are:  military-civilian  relations,  and  the  ability  to  provide  the 
employee  with  a  realistic  job  preview. 


Governmental  Policy  and  Programs 

OP- 14  has  supported  several  projects  which  were  designed  to  look  at 
the  effects  of  policy  impacts  on  the  work  force.  Studies  were  designed  to 
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assess  the  effect  the  "pay  cap"  was  having  on  Navy's  abl I ity  to  attract  and 
retain  top  level  managers.  Results  from  these  studies  demonstrate  that  the 
productivity  of  the  top  level  managers  was  rapidly  decreasing  because  of 
the  pay  cap  and  other  compensation  issues.  Findings  from  these  studies 
were  a  major  i  nf  I  uence  i  n  the  Congress  i  on  a  I  dec  i  s  ion  to  I  i  ft  the  cap  on 
executive  salaries. 

Several  efforts  are  underway  to  model  the  movement  of  personnel  in  and 
out  of  the  work  force  due  to  various  proposed  pol icy  changes  to  the  federal 
employees'  retirement  system. 

Although  OP-14  is  very  interested  in  how  real  and  proposed  pol  icy 
changes  influence  the  work  force,  there  are  many  other  areas  which  need 
attention.  Some  such  areas  are:  how  procedural  constraints,  compensation 
issues,  and  the  image  of  the  federal  worker  affect  the  productivity  of  the 
civilian  work  force. 


Changing  Technology 

OP- 14  adheres  to  the  position  that  there  are  many  technological  advan¬ 
ces  which  have  the  potential  to  drastically  increase  the  productivity  of 
the  work  force.  However,  there  is  much  work  to  be  done  in  demonstrating 
the  "pluses"  and  "minuses"  of  the  various  techniques.  More  work  needs  to 
be  done  in  the  area  of  technological  advances  in  Industrial  settings,  in 
automated  offices,  and  in  computer  assisted  training.  Research  should 
provide  management  with  guidance  on  the  best  level,  mix,  and  type  of  tech¬ 
nology  and  technique,  if  these  "hardware"  advances  are  to  have  the  greatest 
impact. 


Conclusion 

OP-14  is  very  supportive  of  efforts  within  the  productivity  arena. 
However,  i  n  the  past,  OP- 1 4  has  a  I  ways  been  i  n  a  react  1  ve  mode:  that  is, 
mainly  investing  resources  in  response  to  an  immediate  problem.  Dealing 
w  i  th  research  Issues  in  this  manner  makes  it  difficult  to  obta  i  n  a  f  oca  I 
point  or  continuity  between  the  various  efforts.  Sensing  the  need  for 
continuity,  OP-14  initiated  a  major  effort  to  establish  a  master  research, 
development,  and  studies  plan.  A  contractor  is  in  the  process  of  determin¬ 
ing  the  immediate-  and  long-term  research  and  studies  needs  for  OP-14. 
This  document,  or  "roadmap,"  wil  I  identify  the  various  areas  in  which 
research  or  studies  should  be  done  to  enable  the  managers  in  OP-14  to 
perform  their  duties  more  effectively.  The  roadmap  will  establish  a 
priority  or  order  for  the  conduct  of  various  projects  and  demonstrate  how 
one  project  ties  in  with,  or  is  related  to  others.  Upon  its  completion, 
OP- 14  will  have  a  clearer  understanding  of  exactly  what  types  of  efforts  to 
invest  resources  in  for  the  best  payoffs.  This  wil  I  enable  OP -14  to  be 
less  reactive  and  more  proactive  in  the  area  of  research.  The  projected 
completion  date  for  the  roadmap  project  is  1  May  1984. 
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PRODUCTIVITY  RESEARCH  AT  THE 
NAVY  PERSONNEL  RESEARCH  AND  DEVELOPMENT  CENTER 


Laurie  A.  Broedl i ng 

Navy  Personnel  Research  and  Development  Center 


I ntroduction 

The  Navy  Personnel  Research  and  Development  Center  (NPRDC)  has  had  a 
program  area  of  research  specifical  ly  devoted  to  the  topic  of  productivity 
since  1975.  This  program  area  began  with  sma  I  I  projects  limited  in  scope 
and  has  gradual  ly  expanded  to  larger  scale  undertakings.  It  is  the  purpose 
of  this  presentati on  to  describe  what  we  have  found  as  a  result  of  this 
research  to  date,  what  we  plan  to  do  in  the  future,  and,  most  importantly, 
what  we  can  conclude  regarding  leverage  points  for  improving  federal  gov¬ 
ernment  productivity.  In  other  words,  what  kinds  of  organizational  and 
behavioral  changes  are  most  likely  to  bring  about  significant  productivity 
improvement  in  the  federal  government? 

We  began  our  research  in  organizations  in  the  Navy's  shore  support 
establ  ishment  and  have  continued  to  work  in  this  community  ever  since. 
Within  this  community  we  have  focused  the  large  majority  of  our  efforts  on 
logistics,  industrial  types  of  organizations  such  as  shipyards,  air  rework 
facilities,  public  works  centers,  and  supply  centers.  These  organizations 
are  staffed  almost  entirely  by  civil  service  employees  of  the  Navy.  Only 
their  top  management  positions  are  filled  with  naval  officers.  As  a 
result,  we  have  had  considerable  experience  working  on  productivity  issues 
w  i  th  the  civil  serv  i  ce  popu  I  at  ion — experience  wh  i  ch  has  genera  I  i  zabi  I  i  ty  to 
the  rest  of  the  f edera I  sector. 


Summary  of  Projects 

The  figure  summarizes  our  major  projects  as  well  as  a  few  of  our  plans 
for  the  future.  The  figure  differentiates  our  research  projects  into  three 
types:  action  research  (i.e.,  interventions),  descriptive  research,  and 
experimental  (laboratory)  research.  The  following  summarizes  each  of  our 
projects: 

1.  Study  of  incentives  and  gain-sharing,  usually  in  conjunction  with 
feedback  and  goa I -setting.  This  has  been  a  whole  series  of  research  tasks, 
ranging  from  an  individual  system  for  a  simple  job  (key  entry  operators)  to 
individual  systems  for  more  complex  jobs  (supply  clerks,  mechanics)  to  a 
group  system  for  complex  jobs  (machinists).  This  work  is  being  extended  to 
new  locations;  and  other  types  of  incentives,  such  as  performance  apprais¬ 
al,  will  be  tested.  The  primary  conclusion  is  that  incentives  are  very 
effective  in  improving  productivity  prov i ded  they  are  instal  led  in  places 
that  meet  certain  criteria  and  prov I ded  they  are  properly  implemented  and 
managed. 
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MAJOR  PRODUCTIVITY  RAD  PROJECTS  AT  NPRDC 
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RESEARCH  INCENT1VES-SIMPLE  I NCENT 1 VES- COMPLEX  INCENTIVES  TECH 

TRANSFER 


INCENTIVES-  DECISION  SOCIO 

INTERMEDIATE  SUPPORT  SYSTEM  TECHNICAL 

IMISICN 


DESCRIP-  PRODUCTIVITY  IMPEDIMENTS  QCs  ORGANIZATIONAL 

TIVE  CONFERENCE  EFFECTIVENESS 


OFFICE  AUTOMATION 


EXPERI¬ 

MENTAL 


LABORATORY 

SIMULATIONS 


2.  Conference  on  military  productivity  in  1978.  Identified  produc¬ 
tivity  as  an  important  concern,  del i nea+ed  the  major  problem  areas,  and 
suggested  solutions  in  these  areas. 

3.  Study  of  impediments  to  productivity  in  the  Navy’s  industrial  com¬ 
munity.  These  were  subdivided  into  two  types:  non-personne I -re  I  ated 
(e.g.,  not  receiving  parts  in  a  timely  fashion  in  order  to  accomplish 
repairs  or  maintenance  of  weapons  systems)  and  personne I -re  I ated  (e.g., 
difficulty  in  hiring  qualified  people  in  a  timely  manner).  A  large  number 
of  external  constraints  were  identified  that  make  it  difficult  for  employ¬ 
ees  to  be  highly  productive. 

4.  Study  of  the  effects  of  qua  I  i  ty  circles  (QCs).  This  was  a  one- 
year  longitudinal  evaluation  in  four  organizations.  Findings:  The  QCs  did 
solve  prob  I  ems  but  the  cost  benefit  data  typical  ly  avai  lable  were  not 
adequate  to  make  a  good  evaluation.  The  QCs  did  not,  however,  improve 
attitudes  of  the  QC  members  toward  their  jobs  or  organizations.  Also,  the 
overall  organizational  climate  (particularly  top-down  communication  pat¬ 
terns)  militates  against  QCs,  which  are  bottom-up  communication. 

5.  Study  of  new  technology.  A  large  amount  of  high  technology  is 
suddenly  being  introduced  into  the  Navy’s  shore  establishment.  An  analysis 
of  this  trend  showed  that  little  consideration  is  being  given,  in  advance, 
to  how  best  manage  personnel  and  design  organizations  to  insure  f u I  I  uti  I  i- 
zation  of  this  technology.  In  recognition  of  this,  we  have  two  projects  in 
this  area. 
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a.  Factors  affecting  successful  implementation  of  office  automa¬ 
tion.  This  recently  completed  project  identified  critical  factors,  such  as 
proper  training  and  a  statement  from  top  management  regarding  their  goals 
for  the  new  technology. 

b.  A  quality-enhancement  approach  to  improving  productivity  in  a 
highly  automated  facility.  This  recently  initiated  project  wi  I  I  be  done  in 
the  Naval  Integrated  Storage  Tracking  and  Retrieval  System  (NISTARS),  which 
is  a  highly  automated  material  handling  facility  being  introduced  into  Navy 
supply  centers.  In  one  such  faci  I  ity  we  wi  I  I  des:gn  and  implement  a  deci¬ 
sion  support  system  and  organizational  structure.  These  wil  I  operational¬ 
ize  the  approach  of  improving  productivity  through  improving  quality.  The 
approach  is  based  on  the  work  of  Dr.  W.  Edwards  Deming  (1982),  who  uses  a 
statistical  approach  to  improving  quality  and  productivity;  this  approach 
is  widely  employed  in  Japan.  The  results  of  this  intervention  in  terms  of 
improved  productivity  will  be  evaluated  using  an  action  research 
methodology. 

6.  Laboratory  experiments  and  simulations.  A  new  laboratory  is  under 
development  which  wil  I  make  it  possible  to  run  we  I  I -control  led  experiments 
of  various  simulated  organizational  conditions.  For  example,  one  experi¬ 
ment  has  already  been  run  to  determine  the  optimal  sharing  rate  for  gain- 
sharing  systems  between  the  organization  and  employees.  Findings  from  the 
lab  can  later  be  field-tested  for  external  validity. 

7.  Study  of  organizational  effectiveness  (OE)  of  Naval  Air  Rework 
Facilities  (NARFs).  This  project,  just  beginning,  is  aimed  at  determining 
what  dimensions  account  for  NARF  OE,  and  then  what  organ  i  zationa  I  factors 
and  management  practices  affect  OE.  This  may  result  in  the  design  of  a 
decision  support  system  for  headquarters  to  manage  the  NARF  community. 

8.  Study  of  soc i otechn i ca I  design.  This  is  a  project  we  would  like 
to  undertake  in  the  future.  It  would  be  simi  lar  to  the  intervention  the 
Army  recently  completed  at  Corpus  Christi  Army  Depot.  The  key  to  improving 
productivity  in  this  approach  is  that  employees  at  lower  levels  in  the 
organization  participate  heavi  ly  in  the  organizational  analyses  and  design, 
thus  developing  a  strong  sense  of  ownership  and  commitment. 


Cone  I  us i ons 

On  the  basis  of  the  overa  I  I  experiences  and  findings  from  our  produc¬ 
tivity  research  program  to  date,  I  have  concluded  several  things  about 
where  the  most  leverage  exists  for  productivity  enhancement  in  the  federal 
government.  I n  terms  of  the  types  of  research  to  be  done: 

1.  It  should  be  primarily  action  research,  only  to  be  supplemented 
by  descriptive  research. 

2.  We  should  concentrate  on  research  which  ties  organizational  fac¬ 
tors  to  bottom- I  i  ne  output,  i.e.,  productivity.  This  in  turn 
necessitates  continued  attention  to  what  constitutes  productivity 
and  organizational  effectiveness  and  how  to  measure  it. 
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3. 


The  scope  of  the  intervention,  or  preferably  multiple  interven¬ 
tions,  should  be  sufficiently  large  that  it  wi I  I  change  the 
corporate  culture  and/or  organizational  climate  and  thus  result 
in  permanent  organizational  change. 


In  terms  of  the  types  of  change  to  be  made,  whi  le  it  depends  on  the 
situation,  in  general  the  fol  lowing  have  the  most  leverage: 

1.  Interventions  which  focus  directly  on  management  rather  than  the 
work  force. 

2.  Interventions  which  decentralize  decisionmaking. 

3.  Interventions  which  increase  work-force  participation. 

4.  Interventions  which  improve  quality  at  the  appropriate  points  in 
the  work  process. 

5.  Interventions  which  create  information  systems  which  support  the 
four  points  above. 

My  overall  conclusion  is  as  follows: 

1.  We  already  know  a  great  deal  about  the  problems  influencing 
productivity. 

2.  We  already  know  quite  a  bit  about  the  solutions  to  these  prob¬ 
lems,  that  is,  ways  to  improve  productivity. 

3.  We  know  relatively  little  about  how  to  imp  I ement  these  so  I ut ions, 
that  is,  how  to  gain  acceptance,  to  imp  I  ement,  to  gain  support, 
and,  most  importantly,  to  change  corporate  culture  so  that  perma¬ 
nent  institutional  change  wi  I  I  occur.  If  we  can  increase  our 
understanding  in  this  area,  quantum  productivity  improvements  in 
the  federal  government  are  attainable. 
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PRODUCTIVITY  RESEARCH  IN  THE  NAVAL  MATERIAL  COMMAND 


L~orrest  C.  Gale 

Productivity  Management  Office,  Naval  Material  Command 


The  Naval  Material  Command  (NMC)  defines  productivity  as  "an  attribute 
of  organ i zat iona  I  performance  character i zed  by  the  relationship  between  the 
products  of  the  or gan i zat i on  (goods,  services,  ideas)  and  the  resources 
applied  (labor,  material,  time,  money,  etc.)."  The  transformation  of 
applied  resources  to  products  is  a  process  in  which  are  manifest  such 
factors  as  quality,  quan+ity,  timeliness,  cost,  and  utility. 

The  NMC  has  as  its  capstone  productivity  objective  "the  enhancement  of 
the  performance  of  its  organizations  in  support  of  the  fleet."  Specific 
performance  objectives  include  a  5  percent  per  year  increase  in  both  blue 
and  white  col  I  ar  measured  performance  for  the  next  five  years,  and  the 
explicit  inclusion  of  product i v i ty  factors  in  the  Navy  resource  a  I  I ocat i on 
decision  process. 

The  NMC  productivity  program,  which  supports  the  aforementioned  view 
of  productivity  and  the  resultant  set  of  objectives,  has  five  basic  com¬ 
ponents:  (a)  capital  investment,  (b)  quality  of  work  life,  (c)  organiza¬ 
tion  and  management,  (d)  process  design  and  work  engineering,  and  (e) 
performance  measurement.  Projects  and  initiatives  directed  towards  insti¬ 
tutional  performance  are  interactively  coordinated  by  program  management 
responsibility  in  each  of  the  basic  component  areas.  This  guarantees  that 
al  I  facets  of  a  productivity  problem  are  synerg i st ica (  ly  addressed;  this  in 
keeping  with  the  Navy  view  that  productivity  is  a  systems  issue. 

The  NMC  productivity  research  program  is  supportive  of  the  program 
outlined  above.  Specific  focus  to  date  has  been  on  projects  in  technology 
transfer,  incentives,  organization  design,  d  i  sassemb  I  y /assemb  I  y  systems, 
and  impediments  i den t i f i cat i on  and  addressal.  Major  thrust  areas  for 
future  human  factors  research  include  organization  design,  technology  adap¬ 
tation  and  transfer  via  soc i otechn i ca  I  systems  techniques,  man-machine 
systems  optimizations,  and  large  scale  incentive  systems.  In  each  area, 
prevention  of  sub-optimization  and  formal  program./project  interaction  are 
dealt  with  explicitly  in  the  multicomponent  Navy  approach,  the  net  result 
being  an  integrated,  additive  research  program  supporting  specific  enhance¬ 
ment  objectives. 

Whenever  possible,  the  act  ion-research  approach  will  be  utilized  in 
future  research  activity.  The  NMC  favors  this  approach,  which,  when  com¬ 
bined  with  descriptive  research  technique,  yields  a  fu I  I -eye  I e  embedded  and 
functioning  result  rather  than  merely  a  report.  It  thus  becomes  easier  to 
export  research  results  across  Navy  institutional  boundaries,  and  the 
spread  of  research  results  is  much  more  rapidly  obtained.  Also,  the 
action-research  approach  al  lows  fine  tuning  in  a  real-world,  normative 
environment  and  facilitates  the  addressa  I  of  al  I  five  components  of  the  NMC 
program  in  each  project  undertaken. 
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PRODUCTIVITY:  RESEARCH  PROBLEMS,  APPROACHES  AND  PAYOFFS 


Bert  King 

Office  of  Nava  I  Renoarch 


In  this  paper,  I  will  give  you  my  thoughts  on:  (a)  some  of  the 

problems  and  issues  involved  in  behavioral  and  social  science  research  on 
productivity,  (b)  which  approaches  and  substantive  areas  deserve  emphasis, 
and  (c)  what  some  of  the  payoffs  are,  or  might  be. 

One  major  problem  or  issue  has  to  do  with  the  definition  of  productiv¬ 
ity  and  whether  we  del  imit  this  term  to  the  ratio  of  outputs  to  inputs  or 
whether  we  extend  the  definition  to  something  closer  to  "effectiveness"  or 
"efficiency."  To  what  extent  should  we  take  into  account,  not  just  the 
number  of  units  produced  but  also  absenteeism,  personnel  turnover,  indus¬ 
trial  sabotage,  etc.? 

A  second  major  problem  is  the  dearth  of  robust  theory  in  the  area  of 
productivity.  The  manager  or  researcher  who  wants  to  increase  productivity 
ir  a  work  group  or  an  organization  as  a  whole  would  be  hard  put  to  find  an 
adequate  theoretical  framework  that  could  tell  him  whether,  for  example,  to 
change  his  selection  and  training  procedures,  his  capital  investments,  or 
his  pay  schedules.  Such  an  individual  would  also  find  an  extremely  confus¬ 
ing  literature  in  which,  on  the  one  hand,  many  researchers  report  that  job 
satisfaction  does  not  relate  substantial  ly,  if  at  al  I,  to  productivity 
whereas  others  stress  the  necessity  of  doing  various  morale-building  things 
which  in  some  way  would  ultimately  influence  the  effectiveness  of  the 
organ i zat i on. 

Another  complication  is  the  fact  that  different  disciplines  have 
focused  on  different  variables  and  cross-references  tend  to  be  scarce. 
Economists,  not  surprisingly,  have  looked  intensively  at  wages  and  finan¬ 
cial  incentives;  sociologists  at  ways  of  organizing  work;  engineers  at 
robotics;  and  psychologists  at  abilities,  personnel  selection,  and  mo+iva- 
tion.  There  is,  unfortunately,  I  ittle  guidance  aval  lable  on  how  we  put  al  I 
these  variables  together  in  a  single  conceptual  framework.  What  this 
amounts  to  is  that  we  don’t  real  ly  know  whether  we  should  first  manipulate 
financial  incentives,  the  image  of  the  organization,  its  leadership  and 
management  practices,  or  what. 

A  related  problem  is  the  fact  that  the  bulk  of  the  actual  field 
experimentation  that  has  occurred  has  been  pretty  much  limited  to  indus¬ 
trial  organizations.  Even  when  cleai — cut  findings  emerge  with  respect  to 
si  ch  organizations,  wo  would  be  engaging  in  an  act  of  faith  if  we  assumed 
the  results  would  be  the  same  in  commercial  organizations  employing  service 
workers  (e.g.,  an  insurance  company),  much  less  in  academic  organizations, 
research  I aborator ies,  government  offices,  or  military  units. 

Measurement  problems  constitute  another  problem  area,  since  laboratory 
exper i ments  se I dom  come  c I osn  to  rep  I i cat i ng  the  comp  I  ex i ty  of  rea I  -  I  i  f  e 
organizations  and  field  experiments  or  studies  seldom  have  adequate 
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controls  for  extraneous  variables.  In  an  actual  organization,  it  is  diffi¬ 
cult  to  measure  the  productivity  even  of  a  single  worker  in  a  manner  which 
permits  one  to  specify  what  that  worker's  contribution  to  productivity  is, 
because  the  typical  employee  depends  on  others  or  on  al location  of 
resources  by  management  for  his/her  input.  When  we  go  to  the  level  of  the 
work  group  or  the  organization  as  a  whole,  the  situation  becomes  infinitely 
more  complex  due  to  possible  interactions  of  human  factors,  equipment 
availability,  compet i t i on/cooperat ion  within  and  between  groups,  etc.  All 
too  often  we  look  only  at  a  fraction  of  the  extant  data  and  settle  for  a 
crude  measure  of  productivity  which  has  not  been  purified  of  extraneous 
e I ements. 

Another  major  problem  concerns  the  lack  of  adequate  evaluations  of  the 
results  of  product  i  v i ty- improvement  efforts.  There  are  several  reasons  for 
this,  including,  of  course,  the  difficulty  even  in  making  causal  attribu¬ 
tions,  much  less  assessing  the  benefits  of  changes.  In  addition,  many 
soc  i  a  I /beha  v  i  ora  I  researchers  have  as  their  objective  hypothesis-testing 
rather  than  making  or  recommending  decisions  on  the  actual  practices  of 
organizations.  However,  there  are  a  few  encouraging  signs  of  increased 
interest  in  the  soc  i  a  I /beha v i ora  I  sciences  in  analyzing  what  happens  in 
comp  I  ex  rea I  -  I  i  fe  change  projects.  One  mode  I  of  such  ana  I yses  i s  the 
recent  ONR-sponsored  book  by  Pau  I  Goodman  and  L.  Kurke  (1982)  in  which 
they  attempt  to  account  for  the  success  (or  lack  of  success)  of  the  major 
qua  I  ity  of  work  I  i  fe  projects  that  have  been  completed.  I'll  say  more  about 
that  later. 

A  final  problem  or  issue  for  some  of  us  is  that  of  the  role  and 
contribution  of  the  behavioral  and  social  sciences  in  the  area  of 
productivity.  I  think  a  case  can  be  made  for  the  fact  that  our  contribu¬ 
tions  may  have  been  underest i mated--perhaps  because  our  findings  and 
ach  i  ev  ements  don't  have  the  gl  amour  of,  say,  robot  i  cs  or  CAD/CAM.  As  an 
example  of  we  I  I -deserved  recognition  of  the  importance  of  social  and  behav¬ 
ioral  science,  I  would  I  ike  to  cite  a  recent  Science  editorial  (Zuiches, 
1983)  which  referred  to  an  AAAS  col  loquium,  ("R&D,  High  Technology,  and 
Economic  Recovery")  which  provided  justification  for  the  Reagan  administra¬ 
tion's  1984  R&D  budget.  Questions  were  raised  in  the  col  loquium  by 
personnel  from  the  Office  of  Science  and  Technology  Pol  icy  and  from  the 
Office  of  Management  and  Budget  which  dealt  with  fundamental  issues  on  the 
supply  and  training  of  personnel,  ways  of  organizing  work  groups,  the 
transfer  of  basic  research  from  the  laboratory  to  industry,  and  the 
possible  job-creating  effects  of  high  technology.  "Not  a  I  I  the  partici¬ 
pants  in  the  col  loquium,  however,  seemed  to  recor  :  ze  the  social  scientific 
nature  of  these  questions  and  the  research  efforts  needed  to  understand  the 
conditions  conducive  to  technological  innovation  and  the  I  ikely 
consequences  of  such  change"  (p.  779). 

Recent  hearings  in  Congress  on  "The  Human  Factor  in  Innovation  and 
Productivity"  (1982)  yielded  an  encouraging  appraisal  of  the  importance  of 
the  variables  dealt  with  by  behavioral  and  social  scientists: 

The  testimony  presented  during  these  hearings  attested  to 

the  critical  role  that  human  factors  play  in  the  realm  of  produc¬ 
tivity  and  innovation.  The  witnesses  also  indicated  the  lack  of 
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integration  of  the  human  element  in  decisionmaking  in  this  area. 

Much  attention  has  been  focused  on  theR&D,  tax,  financial,  and 
regulatory  aspects  of  increasing  the  innovative  capacity  of  the 
Unites  States,  but  little  attention  has  been  focused  on  the 
uti  I  ization  of  human  resources  to  accomp  I  i  sh  this.  Among  the 
quoted  remarks  were:  "Human  resource  development  is  the  least 
understood  factor  affecting  productivity  performance  and  ...  in 
the  long  term,  perhaps  the  most  crucial."  "A  I  I  too  often,  .  .  . 
the  importance  of  people  in  the  process  is  undervalued  and  under¬ 
estimated.  This  has  contributed  to  the  declining  productivity  of 
the  U.S.  workforce  .  .  .  ."  "The  primary  contribution  to  produc¬ 
tivity  and  innovation  in  American  society  is  the  human  factor  and 
it  is  a  requirement  for  social  innovation  to  create  that  produc- 
t i  v i ty"  (pp.  1 9-20). 

Let's  turn  now  to  a  consideration  of  approaches  to  the  improvement  of 
productivity  that  show  promise  at  the  level  of  the  individual,  the  work 
group,  or  the  organization.  At  the  level  of  the  individual,  the  first 
approach  I  would  mention  is  that  of  the  selection  of  workers.  Hunter  and 
Schmidt  (1983)  state  that  the  use  of  valid  selection  tests  of  ability  can 
result  in  product  i  v  i  ty  ga  i  ns  ( i  .e. ,  I  abor  savings)  of  as  much  as  $15  bi  I  - 
I  ion  per  year  in  the  U.S.  Government  and  $80  bi  I  I  ion  or  more  in  the  U.S. 
economy  as  a  who  I e. 

While  comparable  meta-analyses  have  not  yet  been  carried  out  for 
training  programs,  it  would  be  anticipated  that  substantial  gains  could  be 
realized  here,  too.  Hunter  and  Schmidt  (1983)  state:  "Utility  analysis  of 
the  results  of  existing  reviews  suggests,  however,  that  the  economic  value 
of  many  such  programs  wi  I  I  prove  to  be  large.  The  combined  effects  of 
selection  and  nonselection  interventions  can  be  expected  to  produce 
increases  in  workforce  productivity  that  are  large  indeed"  (p.  473). 

A  number  of  studies  of  individuals  have  dealt  with  learning  and 
rei n for cement  paradigms.  Among  the  most  impressive  of  these  are  the  so- 
ca  I  led  behavior  modification  experiments.  In  behavior  modification,  one 
tries  to  change  the  individual's  behavior  by  selectively  reinforcing 
certain  responses.  Luthans  (1981)  has  summarized  the  results  of  organiza¬ 
tional  behavior  modification  programs  in  firms  including  Emery  Air  Freight, 
Michigan  Bell,  GE,  Sohio,  and  others.  Generally  speaking,  these  results 
show  that  cost  savings  can  be  directly  attributed  to  the  behavior  modifica¬ 
tion  programs,  that  productivity  increased,  and  that  other  benefits  accrued 
(e.g.,  safety  and  attendance  improvements). 

Related  to  behavior  modification  but  even  simpler  conceptual ly  is  the 
phenomenon  cal  led  goal  setting.  Locke,  who  has  gained  international  recog¬ 
nition  in  this  area,  has  conducted  basic  research  for  ONR  in  which  he 
measured  the  effects  of  goal  setting.  In  an  ONR  technical  report  which 
subsequently  was  published  in  the  Encyclopedia  of  Management  (1982),  he 
summarized  the  literature  as  fol  lows: 

In  the  last  eleven  years  alone  there  have  been  over  100 
published  studies  on  the  effects  of  goal  setting  on  performance 
in  both  laboratory  and  organizational  settings.  In  90$  of  the 
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studies  goal  setting  was  found  to  be  effective  in  improving  task 
performance.  This  makes  it  one  of  the  most  effective  and 
re  I i ab I e  mot i vat iona I  techniques  known.  The  average  goa  I  setting 
program  in  an  organizational  setting  achieves  a  16$  improvement 
in  task  performance;  some  achieve  much  more.  In  combination  with 
money  incentives,  goal  setting  has  been  found  to  achieve  perform¬ 
ance  improvements  in  excess  of  40$  (p.  364). 

At  the  level  of  the  group,  there  is  a  plethora  of  laboratory  experi¬ 
ments  on  the  effects  on  work  group  performance  (productivity,  qual  ity, 
etc.)  of  independent  variables  like  group  composition,  leadership,  communi¬ 
cation  networks,  etc.  Unfortunately,  many  of  these  experiments  cannot  be 
generalized  easily  to  real-life  work  groups  since  the  latter  differ  so  much 
from  the  lab  groups  in  variables  I  ike  the  importance  of  the  group,  the 
history  or  lack  of  history  of  the  group,  the  importance  and  size  of  the 
incentives  manipulated,  etc.  Certainly  one  of  the  crying  research  needs  in 
th  i  s  area  is  ways  of  enhancing  the  general  izabi  I  ity  to  the  work  wor  I  d  of 
laboratory  experiments  on  groups. 

One  of  the  probl  ems  in  looking  at  real  - I  ife  work  groups  is  that  the 
group  is  embedded  in  an  organization,  which  gives  rise  to  a  number  of 
interaction  effects  across  the  group  and  organ i zat iona I  levels.  In  other 
words,  it  is  difficult  to  look  at  work  groups  without  taking  into  account 
organization- I  eve  I  phenomena.  One  group- I  eve  I  effort  that  I  will  discuss 
next  is  that  of  groups  that  adopt  a  specific  goal  of  increasing  their 
productivity  and  work  qual  ity.  Such  groups  are  widely  referred  to  as 
"qual ity  circles,"  and  this  phenomenon  has  burgeoned  to  the  extent  that 
there  are  a  number  of  professional  associations  composed  of  people  who 
sponsor  and/or  do  research  on  quality  circles.  Cole  (1979)  goes  as  far  as 
to  state  that  quality  circles  are  one  of  several  factors  which  have  helped 
Japan  in  its  phenomenal  productivity  increases.  In  recent  research  done 
for  ONR,  Harper  and  Jordan  (1982)  exami  ned  the  impact  of  qual  ity  circles 
and  found  that  500  U.S.  comp  an  i  es  have  adopted  qual  ity  circles.  We  don't 
vet  know,  however,  the  extent  to  which  quality  circles  work  in  the  differ¬ 
ent  organizational  and  cultural  settings  in  the  U.S.  To  what  extent,  for 
example,  is  the  success  of  the  Japanese  quality  circles  attributable  to  the 
associated  organizationa I  and  cultural  variables  like  lifetime  employment, 
extensive  educational  programs  for  employees,  industrial  democracy,  and  the 
absence  of  a  history  of  unionization  and  intense  labor-management  conflict? 
Obviously,  we  need  much  more  research  under  control  led  conditions  to  answer 
such  quest i ons. 

At  the  level  of  the  organization,  we  need  to  consider  the  attitudes, 
motivation,  and  behavior  of  top  managers.  One  recent,  provocative  study 
came  up  with  the  thesis  that  American  productivity  problems  arose  because 
American  manufacturers  lost  the  determination  to  manufacture  we  I  I 
(Abernathy,  Clark,  &  Kantrow,  1983).  They  find  that  American  automobiles 
became  more  or  less  standardized  and  that  "innovative"  activities  consisted 
of  minor  tinkering  with  body  styles  rather  than  engineering  and/or  styling 
changes  in  the  interests  of  greater  efficiency.  Their  recommended  strategy 
is  "dematurity":  consciously  striving  for  substantial  innovations  as  well 
as  increases  in  productivity  and  quality. 
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Other  researchers  have  also  delved  into  American  productivity 
problems.  One  of  our  ONR  researchers--B  i  I  I  Ouch  i --compared  Japanese  and 
American  organizations  and  identified  three  major  styles:  a  Japanese 
style,  an  American  one,  and  a  third  style  which  character i zed  the  best 
managed  organizations,  whether  Japanese  or  American.  He  christened  this 
efficient  style  "Type  Z,"  by  which  he  meant  to  designate  a  new  style  that 
should  supersede  the  practises  earlier  described  by  McGregor  as  Theory  X 
and  Theory  Y.  Ouchi  is  currently  conducting  for  ONR  the  largest  investiga¬ 
tion  to  date  of  al I  the  American  and  Japanese  electronic  and  aerospace 
firms  in  an  attempt  to  determine  which  objective  indices  relate  most  highly 
to  their  productivity. 

Several  other  recent  books  written  for  a  general  audience  contain 
diagnoses  and  prescr i pt i ons  for  our  productivity  maladies.  Peters  and 
Waterman  (1983)  draw  on  a  study  by  McKinsey  and  Co.  and  identify  eight 
managerial  attributes  found  in  the  most  successful  companies.  These 
include  participative  management,  minimal  hierarchical  distinctions  within 
the  organization,  and  autonomy  for  managers.  The  problem,  of  course,  is 
that  we  don't  know  which  of  these  variables  might  also  exist  in  less 
effective  companies.  In  addition,  insufficient  attention  is  paid  to:  (a) 
what  goes  on  at  the  organization's  interface  with  other  organizations,  (b) 
the  extent  to  which  social  and  technological  changes  might  have  accounted 
for  the  success  of  a  given  organ i zat ion,  (c)  the  relationship  of  the  organ¬ 
ization  to  the  cl imate  of  opinion  within  its  country  with  respect  to  labor- 
management  relations  and  the  degree  of  competition  or  cooperation  with 
other  companies  and  with  the  national  government  and  its  regulations  gov¬ 
erning  antitrust  activities.  Ouchi's  current  ONR  research  wil I  put  us  in  a 
better  position  to  answer  such  questions,  since  it  examines  relationships 
of  the  organization  with  other  organizations  (e.g.,  suppliers)  and  with  the 
national  government. 

Another  topic  receiving  considerable  attention  in  research  circles  has 
now  reached  the  popular  press:  that  of  "organizational  culture,"  which 
refers  to  the  attitudes,  be  I iefs,  norms,  and  practises  that  prevai  I  in  a 
given  organization.  Deal  and  Kennedy  (1982)  maintain  that  successful 
American  companies  motivate  employees  by  establishing  an  environment  that 
stresses  the  use  of  rituals,  folklore,  and  rewards.  At  ONR  we  are  current¬ 
ly  examining  the  utility  of  the  concept  of  organizational  culture.  Under 
our  sponsorship,  Edgar  Schein  and  John  Van  Maanen  of  MIT  are  examining 
corporate  culture  in  both  industrial  settings  and  paramilitary  organiza¬ 
tions.  With  them,  we  are  also  currently  discussing  with  top  Navy  managers 
the  extent  to  which  these  concepts  might  help  us  understand  better  the 
product  ivity  of  Navy  civil  servants  as  well  as  Navy  families  who  live 
abroad. 

What  can  we  reasonably  expect  in  the  way  of  productivity  increases 
when  we  institute  productivity  programs?  The  results  are  encouraging,  and 
a  recent  review  by  Katzell  and  Guzzo  (1983)  of  207  American  productivity 
experiments  over  the  last  11  years  using  one  or  more  psychological 
approaches  indicated  that  87  percent  of  them  reported  an  incretse  in  at 
least  one  index  of  productivity.  Forty-six  out  of  30  interventions  (92J) 
using  training  variables  resulted  in  productivity  increases;  21  out  of  22 
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(95$)  using  goal  setting  produced  gains;  18  out  of  20  manipulating  finan¬ 
cial  compensation  (90$)  resulted  in  improved  output.  The  least  impressive 
results--and  even  these  were  pretty  good--resu I  ted  from  changed  work 
schedules;  here  11  out  of  18  programs  (61$)  increased  productivity. 

I  would  like  to  conclude  this  presentation  by  giving  some  recommenda¬ 
tions  for  future  research  on  productivity. 

1.  Certainly  we  need  substantial  ly  more  research  on  productivity. 
More  basic  research  involving  concepts,  theoretical  frameworks,  and  models 
is  needed  which  will  include  a  wide  range  of  variables  and  is  not  restric¬ 
ted  to  the  level  of  the  individual  or  the  group.  Applied  research  is 
needed  in  field  settings  in  which  we  experiment,  as  much  as  possible,  under 
controlled  conditions  with  substantial  numbers  of  cases. 

2.  More  research  is  needed  with  a  long-term  point  of  view  as  opposed 
to  taking  a  snapshot  at  one  point  in  time.  Adequate  longitudinal  research 
designs  wou  Id  put  us  in  a  much  better  position  to  make  causal  inferences 
than  the  typical  one-shot  manipulation  of  a  single  variable  that  prevails 
in  the  I Iterature. 

3.  We  must  look  at  the  process  of  productivity  as  opposed  to  merely 
scanning  the  bottom  I Ine.  In  other  words,  we  need  to  know  how  whatever 
effects  come  about  were  produced,  what  the  mediating  mechanisms  are,  and 
what  the  management  process  i s. 

4.  It  is  imperative  that  we  find  new,  more  effective  ways  of  organiz¬ 
ing  work — ways  which  elicit  the  best  efforts  of  both  labor  and  management. 
As  we  proceed  into  the  era  of  robotics  and  automation  we  need  to  devise  new 
patterns  of  management.  Scientists  at  a  recent  computer  conference  stated 
that  "seventy-five  years  of  management  ideas  must  be  discarded  if  industry 
is  to  get  high  productivity  out  of  factories  run  by  computers,"  according 
to  an  article  in  The  Washington  Post  ("Old  Management  Notions,"  1983). 
Seymour  Me  I  man,  according  to  the  same  article,  stated  that  "the  effects  of 
trying  to  computerize  the  workplace  without  changing  outmoded  notions  of 
how  to  manage  a  factory  can  be  disastrous."  He  cited  the  example  of  *wo 
nearly  identical  factories  bu i Iding  engines  and  transmissions.  In  the 
factory  which  had  trained  its  workers  in  computer  programming  and  given 
them  authority  to  control  the  computerized  machine  tools,  an  efficiency 
level  of  97  percent  was  attained.  In  the  other  factory,  in  which  machine 
tools  are  locked  up  so  only  managers  can  change  them,  the  efficiency  level 
was  at  50  percent  of  capacity. 

5.  We  must  find  better  ways  of  building  trust  in  the  organization  on 
the  part  of  workers.  Ouchi,  of  course,  has  stressed  this  factor  as  a 
characteristic  of  the  effective  organization — whether  Japanese  or  American. 
At  the  operational  level.  Ford  administration  labor  secretary  William  J. 
Usery,  who  is  now  a  labor  advisor  to  the  joi nt-venture  company  proposed  by 
GM  and  Toyota,  said  recently,  "We're  talking  about  bu i Iding  a  whole  new 
workplace.  .  .  We've  got  to  change  old  attitudes.  Presumably,  if  we  have 
a  union  and  we  get  a  contract,  we're  going  to  get  a  relationship  based  on 
mutual  trust  instead  of  hatred"  ("Old  Attitudes,"  1983). 
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6.  In  order  to  el  icit  the  best  efforts  of  workers,  we  must  find  new 
and  better  ways  of  increasing  participation  in  decisionmaking,  Ed  Lawler, 
who  is  currently  conducting  ONR  research  on  measuring  and  rewarding  suc¬ 
cessful  job  performance,  observed  recently  (personal  communication,  June 
21,  1983)  that  the  current  productivity  efforts  in  industry  involve  two  not 
unrelated  trends.  One  involves  increasing  communication  upward  as  in 
quality  circles.  A  second  trend  involves  a  more  direct  attempt  to  foster 
increased  participation  in  decisionmaking  by  reducing  the  number  of  man¬ 
agers  and  of  hierarchical  levels  to  arrive  at  a  "lean  and  mean"  organiza¬ 
tional  structure. 

7.  More  multidisciplinary  research  is  drastically  needed.  Both  the 
behavioral  sciences  and  the  information  sciences,  for  example,  should  be 
highly  involved  in  automating  factories,  offices,  and  ships. 

8.  We  must  pay  additional  attention  to  obstacles  to  productivity  pro¬ 
grams  in  particular  and  to  organizational  changes  in  general.  This  is  not 
a  new  topic,  but  it  deserves  renewed  attention  in  the  context  of  the 
organizational  ferment  that  characterizes  the  United  States  at  present.  At 
ONR,  we  are  just  starting  up  some  new  basic  research  on  organizational 
obstacles  of  this  nature  under  the  direction  of  Ben  Schneider  at  the  Uni¬ 
versity  of  Maryland. 

Finally,  we  need  to  know  more  about  the  institutionalization  of 
change,  which  is  the  process  that  occurs  when  one  tries  to  convert  an 
experimental  program  into  part  of  the  standard  operating  procedure  of  an 
organization.  Unfortunately,  Paul  Goodman,  in  his  ONR  research,  has  found 
that  the  success  rate  of  planned  change  effects,  when  judged  by  the  hard 
criterion  of  persistence  over  time,  is  low.  On  the  basis  of  a  comparison 
of  successes  and  f a i  lures  of  planned  organizational  change,  Goodman  and 
Dean  (1982)  have  proposed  a  model  of  institutional ization  that  includes 
five  processes,  which  are  in  turn  mediated  by  the  structural  properties  of 
the  organization  and  by  the  specific  changes  involved.  They  have  also 
provided  18  hypotheses  which  can  be  used  to  predict  the  success  or  fai  lure 
of  institutional ization  efforts.  These  hypotheses  provide  part  of  the 
technology  base  for  any  future  programs  we  try  to  implement. 


References 


Abernathy,  C.  W.,  Clark,  K.  B.,  A  Kantrow,  A.  M.  (1983).  I  ndustr  i  a  I 

renaissance:  Producing  a  competitive  future  for  America.  New  York: 
Bas i c. 


Cole,  R.  E.  (1979).  Work  mobility  and  participation:  A  comparative  study 
of  American  and  Japanese  industry.  Berkeley:  University  of 
Ca I i f orn i a  Press. 

Deal,  T.  E.,  A  Kennedy,  A.  A.  (1982).  Corporate  cultures:  The  rites  and 
rituals  of  corporate  life.  Boston:  Add i son-Wes I ey . 

Goodman,  P.  S.,  A  Kurke,  L.  (Eds.).  (1982).  Change  in  organizations.  San 
Francisco:  Jossey-Bass. 

Goodman,  P.  S.,  A  Dean,  J.  W.,  Jr.  (1982).  Creating  long-term 

organizational  change.  I  n  P.  S.  Goodman  A  L.  Kurke  (Eds.),  Change  i  n 
organ i zations.  San  Francisco:  Jossey-Bass. 

Harper,  S.  E.,  A  Jordan,  G.  (July  31,  1982).  The  uti  I  ity  of  qua  I  ity 
circles  in  United  States  manufacturing  companies  (Final  Report). 
Alexandria,  VA:  Business  Innovations.  NTIS  No.  AD  A 1 1 8  949. 

The  human  factor  in  innovation  and  productivity  (1982).  Washington: 
Subcommittee  cn  Science,  Research  and  Technology,  U.S.  House  of 
Representatives. 

Hunter,  J.  E.,  A  Schmidt,  F.  L.  (1983).  Quantifying  the  effects  of 

psychological  interventions  on  employee  job  performance  and  work-force 
productivity.  American  Psychologist.  38,  473-478. 

Katzell,  R.  A.,  A  Guzzo,  R.  A.  (1983).  Psychologica I  approaches  to 
productivity  improvement.  American  Psychologist,  38,  468-472. 

Locke,  E.  (1982).  Goal  setting.  In  C.  Heyel  (Ed.),  Encyc  I  oped  i  a  of 
management  (pp.  360-364).  New  York:  Van  Nostrand. 

Luthans,  F.  (1981).  Organizational  behavior.  New  York:  McGraw-Hill. 

Old  attitudes  won't  build  new  cars.  (1983,  May  13).  The  Washington  Post. 
p.  D7. 

Old  management  notions  cal  led  outdated.  (1983,  Apri  I  6).  The  Wash i ngton 
Post,  p.  A6. 

Ouchi,  W.  (1981).  Theory  Z.  Reading,  MA:  Add i son-Wes ley . 

Peters,  T.  J.,  A  Waterman,  R.  H.  (1983).  In  search  of  excel  I ence: 

Lessons  from  American's  best-run  companies.  New  York:  Harper  A  Row. 

Zuiches,  J.  J.  (1983,  May  20).  High  technology  and  the  social  sciences 
lEditoriall.  Science,  220,  779. 


72 


Appendix  A 
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